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Get  more  features  for  your  dollar  with  our 

REP-200  REPEATER 


A  microprocessor-controlled  repeater  with  full  auto- 
patch  and  many  versatile  dtmf  remote  control  tea* 
tyres  at  less  than  you  might  pay  for  a  bare  bones 

repeater  or  controller  alone! 


How- 

2  meter  machines  in 

stock  for  next  day  shipment! 

^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^-^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^-^^^^^ 

•  kit  stilt  only  $1095 

•  factory  assembled  stiff  only  $1295 

50-S4.  1*5-174.  31 J-231.  *20-*7$  Wtt    (905  929  MM2  il^MJy  hgftw  ) 
--   FCC  type  iccepttd  for  comrrwroail  serwc*  «i  150  4  450  MHz  bands 

Digital  Voice  Recorder  Option,  Allows  message  up 
to  20  sec.  to  be  remotely  recorded  off  the  air.  Play 
back  at  user  request  by  DTMF  command,  or  as  a 
periodical  voice  id.  or  both.  Great  for  making  club 
announcements! onry  $100. 

REP-200C  Economy  Repeater,  Real-voice  ID,  no 
dtrnforautGpar.cn Kit  only  $795,  w&t$l195 

REP-200N  Repeater.  Without  controller  so  you  can 
use  your  own   Kit  only  $695,  w&t  $995. 


You1!!  KICK  Yourself 

If  You  Build  a  Repeater 

Without  Checking  Out  Our  Catalog  First! 


Hamtronics  has  the  world's  most  Jfe'3\^-r  v 

complete    line    of    modules    for  £  §?*,  Of 

making  repeaters      In  addition  to  ^^y^Jfc- 

exciters,   pa's,   and   receivers,  we  ■^cj' 

offer  the  following  controllers.  0  0  \ 

Inexpensive,  flexible  COR  module  with  Umers, 
courtesy  beep,  audio  mixer only  S49'kltf  $73  w/t 

CWJO.    Traditional  diode  matrix  ID  er  kit  only  S59. 

CWtD-2.    Epronvcontrolled  ID  er        onfy  $S4/Kit.  $79  wft 

DVR-1  Record  your  own  voice  up  to  20  sec  For  voice  id 
:■■  paying  club  announcements        .     ....  SSB/k-t.  $99w.-t 

C0R*4.  Complete  COR  and  CWID  all  on  one  board.  ID  in 
eprom    Low  power  CMOS  , only  $99/kitr  $149  w/t. 

COR-*.  COR  with  real- voice  id.  Low  power  CMOS,  non- 
volaiile  memory.  ™„.„, kH  only  $99,  wft  only  $149. 

COR*5.  |iP  controller  with  autopatch,  reverse  ap.  phone 
remote  control,  lots  of  DTMF  control  functions,  all  on  one 
board,  as  used  rn  REP-200  Repeater $379  w/t. 

Ap-3,  Repealer  autopatch,  reverse  autopatch,  phone  line 
remote  control    UsewithTD-2 kit $69. 

TD>2  Four-digit  DTMF  decoder/controller,  Frve  latching 
on-of!  functions  toll  call  resirictor.  t _.__. kit  $79. 

TO-4.  DTMF  controller  as  above  except  one  on -off  function 
and  no  toil  call  restnotor  Can  also  use  for  selective  calling; 
mute  speaker  until  someone  pages  you kit  $49. 


SUBAUDIBLE  TONE  ENCODER/DECODER 


Access  all  your  favorite 
closed  repeaters! 

»  Encodes  all  standard  CTCSS 
tones  with  crystal  accuracy  and 
convenient  DIP  switch  selection 

-  Comprehensive  manual  also  shows  how  you  can  set  up 
a  front  panel  switch  to  select  tones  for  several  repeaters 

•  Decoder  can  be  used  to  mute  recerve  audio  and  *s 
optimized  for  installation  tn  repeaters  to  provide  closed 
access.  High  pass  filter  gets  rid  of  annoying  buzz  in 
receiver.  New  low  prices  I 

•  TD-S  CTCSS  Encoder/Decoder  Kit  nowonly  $29 

-  TD*5  CTCSS  Encoder/Decoder  Wired/tested $49 


CRYSTAL  CONTROLLED  VHF  &  UHF 
FM  EXCITERS  &  RECEIVERS 


F  M  E  XC  ITERS:   2 W  output,  conti  nuous  duty 

&&  •  TA51:  foe  6M.  2M.  220 

MHz.,. 101599.  w/t  $169 

•  TA451:  for  42CM75  MHz_ 
kit  S99,  w/t  $169. 

•  TA901:  for  902-928  MHz, 
(O.SWouf) w/t  $169 

VHF  &  UHF   POWER  AMPLIFIERS 
Output  levels  from  tow  to  1O0W Starting  at  $99. 

— — T  i 

FM  RECEIVERS: 

•  R100  VHF  FM  RCVR. 
Very  sensitive  -  0  1 5pV 
Superb  selectivity.  >100  dB 
down  at  ±12  kHz,  best  avail- 
able anywhere,  flutter- proof 
squelch.     For  46-54,  72-76. 
140-175.  or  216-225  MHz, kit  $129,  w/t  $189. 

•  R144   RCVR.      Like   R10G\   for  2M,   with   helical 
resonator  in  front  end kit  5159.  w/i  $219 

•  R451  FM  RCVR,  for  42<M75  MHz    Similar  to  R1O0 
above,  »„ - kit  $129,  w/11189. 

-  R9Q1  FM  RCVR,  902-928MHZ  ,        $159.  w/t  52 19 


WEATHER  ALERT  RECEIVER 


A  sensitive  and  selective 
professional  grade  receiver  to 
mfcnrtor  critical  NO  A  A  weather 
broadcasts    Good  reception 
even  at  distances  of  70  miles  or 
more  with  suitable  anlenna.  No 
comparison  with  ord>nary  consumer  radios! 

Automatic  mode  provides  storm  watch,  alerting  you  by 
unmuting  receiver  and  providing  an  output  10  trip  remote 
equipment  when  an  atert  tone  is  broadcast  CrystaJ 
control  led  for  accuracy,  all  7  channels  (162  40  to  162  55) 

Buy  just  the  receiver  peb  module  in  kit  form  or  buy  ihe  KH 
with  an  attractive  metal  cabinet,  AC  power  adapter,  and 
built-in  speaker   Also  available  factory  wired  and  tested. 
RWX  Rcvr  kit  PCB  only  |79 

498 


ii 


RWX  Rcvr  kit  with  cabinet,  speaker.  &  AC  adapter  . 

RWX  Rcvr  wired/tested  in  cabinet  with  speaker  &  adapter..  ..._._S139 


WEATHER  FAX  RECEIVER 
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Join  the  fun.  Get  striking 
images  directly  from  the 
weather  satellites! 

A  very  sensitive  wideband  fm 
receiver  optimized  for  NO  A  A 
APT  4  Russian  Meteor  weather  fax  on  the  137MHz  band. 

Designed  from  the  start  for  optimum  satellite  reception;  not 
just  an  off-the-shelf  scanner  with  a  shorted-out  IF  fiJterl 

Covers  all  5  satellite  channels.  Scanner  circuit  &  recorder 
control  altow  you  to  automatically  capture  signals  as 
satellites  pass  overhead,  even  white  away  from  home, 

•  R139  Receiver  Kit  less  case  ..,..., .1159 

•  R139  Receiver  Kit  with  case  and  AC  power  adapter  $169 

•  R139  Receiver  w/t  in  case  wilh  AC  power  adapter    $239 

•  Inlemai  PC  Demodulator  Board  &  Imaging  Software  $289 

•  Turnstile  Antenna „...„.„ $113 

Weather  Satellite  Handbook  $20 


■■■■p«m 


VWW  RECEIVER 


Got  time  &  frequency  checks  with- 
out buying  muJtiband  hf  rcvr.  Hear 
solar  activity  reports  affecting  radio 
propagation.  Very  sensitive  and 
selective  crystal  controlled  super- 
het.  dedicated  to  listening  to  WWV  m  10  MH21 
Performance  rivals  the  most  expensive  receivers 

•  RWWV  Rcvr  kith  PCB  only 

•  RWWV  Rcvr  kit  with  cabt.  spkr,  &  12Vdc  adapter ,. 

•  RWWV  Rcvr  w/t  in  cabl  wilh  spkr  1  adapter 


$59 
$89 


Buy  at  JovVp  factory -direct  net  prices  and  save! 

For  complete  info,  call  or  write  for  complete  catalog. 

Order  by  mail,  fax,  email,  or  phone  0-12,  1-5  eastern  ttme). 

Min.  $$  S&H  charge  for  I"  lb.  plus  add")  weight  &  insurance. 

Use  Visa,  MC,  Discover,  check,  or  UPS  C.O.D. 


View  Catalog  on  our  Web  Site 
www.hamtronics.coni 

email:  jv@hamtronics  com 


SYNTHESIZED  VHF  FM 

EXCITER  &  RECEIVER  MODULES 


No  more  waiting  for  crystals! 

Hamtronics  is  pleased  to  announce 
a  new  line  of  its  vhf  fm  transmitters 
and  receivers,  popular  for  repeaters, 
voice  &  data  links,  control,  telemetry, 
and  other  demanding  applications. 

T301  Exciter  and  R301  Receiver  provide  high  quality 
nbfm  and  fsk  operation  on  144-148  MH2  and  220-225 
MHz  (also  139-174  MHz  and  216-226  MHz  for  export 
and  gov!  services)    Features  include: 

*  Dip  switch  frequency  selection 

*  Exceptional  modulation  for  voice  and  ctcss 

■   Very  tow  n  oise  syn thesizer  for  repea tet  service 

*  Direct  fm  for  data  up  to  9600  baud 

m  Commeroai  grade  texo  for  tight  frequency  accur- 
acy in  wide  range  of  environmental  condtttons 

*  fn  stock  for  same  day  shipping. 

T301  EXCITER 

Rated  for  continuous  duty, 
2-3W  output 

*    Kit  'F*m  tend  only)     .  $1 09 

*  TCXO  option  .  .$40 

*  Wired/tested     $189 
(includes  TCXO) 

R301  RECEIVER 

■  Krt  (hjim  band  only)  ...only  S 139 

*  TCXO  option  .  $40 

*  Wiredrtested     S209 
(includes  TCXO) 

*  Traditional  crystal-control- 
led receivers  &  exciters  are  stiH 
available  for  at!  vhf  and  uhf  bands 


LOW  NOISE  RECEIVER  PREAMPS 


LNG~(   )  GAAS  FET  PREAMP 
STILL  ONLY  $59,  wired/tested 

•  Make  your  fnends  sick  with 
envy1  Worft  stations  they  don't 
even  know  are  there. 

•  Install  one  at  the  antenna  and 
overcome  coax  losses 

•  Available  for  28-30,  46-56,  137-152,  152-112,  210- 
230,  400-470.  and  800-960  MHz  bands. 

LNWH  )  ECONOMY  PREAMP 
NOW  ONLY  $24/kit  544/w&t 

•  Miniature  MOSFET  Preamp 

•  Solder  terminals  allow  easy 
connection  inside  radios. 

Available  for25-35r  35-55,  55-90,  90-120.  120-150, 
150-200,  200-270,  and  400-500  MHz  bands 


TRANSMITTING  & 
RECEIVING  CONVERTERS 


No  need  to  spend  thousands  on 
new  transceivers  for  each  band! 

•  Convert  vhf  and  uhf  signals 
to  &  from  10M 

■  Even  if  you  don't  have  a  10M  rig,  you  can  pick  up 
very  good  used  xmtrs  &  revrs  for  next  to  nothing 

■  Receiving  converters  (shown  above)  available  for 
various  segments  of  6M.  2M,  220,  and  432  MHz. 

•  Rcvg  Conv  Kits  from  $49,  wired/tested  units  only  $99 


Transmitting  converters 
for  2M,  432  MHz. 
Kits  only  $89  vhf  or  $99  Uhf, 
Power  amplifiers  up  to 
SOW  output 


Our  36*  Year 


anuronics,  mc 

65-D  Moul  Rd;  Hilton  NY  14468-9535 
Phone  716-392-9430  (fax  -9420) 


on  the 


m 


Kantronics  9612 
tus  about  to  enter 
ervice  aboard  Mir 
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There's  a  world  of  digital  communications 
fun  and  adventure  that  only  horns  can  enjoy 
and  Kantronics  makes  it  possible  for  you  to 
explore  it.  No  matter  if  you  call  our  products 
TNCs,  wireless  modems  or  digital  controllers, 
the  "Outemet™"  offers  a  world  of  adventure, 
including  satellite  communications,  APRS*, 
DX  spotting,  BBS  operations,  WEFAX, 
EMWIN,  TCP/IP  links,  remote  control  and 
sensing,  telemetry,  HF  e-mail  with 
commercial  service  providers  and  more! 
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ommer 
of  Kantronics  TNCs  a 
being  used  in  ever- 
increasing  number 


~ 


nics  offers  a  number  of  ways  to  enjoy  the  growing  field  of 
communications*  Choose  the  unit  that  suits  your  interests  and 

.  Alt  Kantronics  units  come  with  a  one-year  limited  warranty 
i  be  upgraded  when  firmware  updates  become  available. 


KPC-3  Plus 
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1200  bps  -  Now  with  more  features! 

Packet  GPS/APRS,  Host,  KISS  and  WEFAX  modes 

Personal  Mailbox  (PBBS)  now  supports  multiple  calls 

Copies  NWS  EMWIN  with  optional  software 

Remote  access,  sensing  and  control  with  two  A/0  and  two 

control  Lines 

KA-Node  or  option  K-Net  networking  capability 

PBBS  100k,  expandable  with  optional  512k  RAM 

Uses  external  power  or  internal  9v  battery 

NEWU5ER  mode  and  online  help 


KPC-9612  Plus 


8.2  Firmware  now  with 

Advanced  GPS/APRS  UI 

digipeating  available 

.    for  all  3  models!     - 


•  1200  port  AND  second  port  of  4800  -  38,400  bps 

•  Most  modes/capabilfties  of  the  KPC-3  Plus  and  POCSAG  (paging) 

•  Unique  design  allows  the  addition  of  another  port, 
high  or  low  speed* 

•  KA-Node  or  K-Net  option  works  with  multiple  ports 

•  Remote  access,  sensing  and  control  capability 

•  Telemetry  transmission  capability 

•  NEWUSER  mode  and  online  help 

KAM  Plus 


Same  great  KAM  Plus  performance  in  an  attractive  new  package! 

Dual  port  VHF/HF  (1200/<=300  bps)  muttimode  TNC 

Packet,  GPS/APRS,  Host,  KISS,  WEFAX,  CW,  RTTY,  AMT0R, 

PACT0R,  G-T0IT,  TOR,  and  Free  Signal  Detection  for  HF  e-mail 

100k  personal  mailbox  standard,  expandable  with  optional  512k  RAM 

Remote  access  capability 

Real  time,  battery  backed  clock 

NEWUSER  mode  and  online  help 

New  style  case  available  for  older  Kam  Plus  units 


1202  E.  23rd  St.,  Lawrence,  KS  66046 

tel:  785-842-7745  •  fax:  785-842-2031 

e-mail:  sales@kantronics.com 

web:  www.kantronics.com 

Sperilica'taons  suojeci  to  change  without  notice  or  ooiigalion.  APRS'  is  a  regisieied 

trademark  of  Bob  Brunrnga.  WB4APR,  Ail  registered  Iradema.'ks  remain  tne  property  of 

their  respective  owners.  'Exparaon  modJe*  anticipate  "or  dv&ta&ikffy  in  eaiiy  1998. 
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CORPORATION 


9  Autry 

Irvine,  CA  92718 

(714)  458-7277  •  FAX  (714)  458-0826 


www.aslroncorp.com 


SWITCHING  POWER  SUPPLIES 


CONT 

ICS 

WT.(LBS) 

SS-10 

7 

10 

3.2 

SS^12 

10 

12 

3.4 

SS-18 

15 

ra 

3.6 

SS-25 

20 

25 

4.2 

SS^30 

25 

30 

5.0 

SS-25M  With  volt  &  amp  meters 
SS-30M  With  volt  &  amp  meters 


ASTRON  POWER  SUPPLIES 

HEAVY  DUTY  •  HIGH  QUALITY  •  RUG6ED  *  RELIABLE 


SPECIAL  FEATURES 

•  SOLID  STATE  ELECTRONICALLY  REGULATED 

•  FOLD-BACK  CURRENT  LIMITING  Protects  Power  Supply 
from  excessive  current  &  continuous  shorted  output 

•  CROWBAR  OVER  VOLTAGE  PROTECTION  on  all  Models 
tictpl  RS-3A,  HS  AK  HS-5A-  HS-4L  HS  51 

•  MAINTAIN  REGULATION  &  LOW  RIPPLE  at  low  line  input 


PERFORMANCE  SPECIFICATIONS 

•  INPUT  VOLTAGE;  105-125  VAC 

•  OUTPUT  VOLTAGE:  13.8  VDC  t  0.05  vdts 
(internally  Adjustable:  tl-15  VDC) 

•  RIPPLE  Less  than  5mv  peak  to  peak  {full  load  & 

low  line) 

•  All  units  available  in  220  VAC  input  voltage 
(except  for  SL-11A) 


HEAVY  DUTY  HEAT  SINK  •  CHASSIS  MOUNT  FUSE 
THREE  CONDUCTOR  POWER  CORD  except  for  RS-3A 
ONE  YEAR  WARRArVTY  •  MADE  IN  U.S.A. 


SLSE 


RS-L  SERIES 


RM  SERIES 


•  LOW  PROFILE  POWER  SUPPLY 


MODEL 

SL-11A 
SL-11R 
SHIS 

sl-hr-ha 


Colon 
Gray     Black 


Continuous 
Ditty  (Amptl 

7 
7 
7 
7 


ICS* 

lAmps) 

11 
11 
11 
11 


Size  [JN 


t 


2%-7K-W 

2%*7  *9% 
2Yi*7**9¥4 
4%  "7    *9K 


Shipper 
WL  llbt. 

12 
12 
12 
13 


POWER  SUPPLIES  WITH  BUILT  IN  CIGARETTE  LIGHTER  RECEPTACLE 

Continuous  ICS*  Size  [IN] 

MODEL  DulylAmpsi  [Ampsl  H-W-0 

RS-4L  3  4  3%*6%«7* 

RS-5L  4  5 


3'k  *  6%  *  Vk 


Shippin 
Wtflbs 

6 
7 


MODEL  RM-35M 


19"  RACK  MOUNT  POWER  SUPPLIES 

Continuous 
MODEL 
RM-12A 
RM-35A 
RM-50A 
RM-60A 

Separate  Vol!  and  Amp  Meters 
RM-12M 
RM-35M 
RM-50M 
RM-60M 


Duty  lAmpsi 
9 

25 
37 
50 

9 

25 
37 
50 


ICS* 

lAmps] 

12 
35 
50 
55 

12 
35 

50 

S5 


Size  UN) 

HxWxO 
5Vi  x19x8'/* 
5V-xt9x12v? 

574  x  19  x  12ft 

7  x  19  x  12% 

MxfxW 

5V*  x  19  x  12fc 

5V.  x  19  x  12^ 

7x  19  x  12'; 


Shipolr 
WL  lib! 

16 

38 
50 
60 

16 

38 
50 


Sllpp 
W1.  (I 
4 
5 
7 
9 
1 
t! 

i: 
11 

z 

4 
4 


RS-A  SERIES 


MODEL  RS-7A 


MODEL 

RS-3A 

RS-4A 

RS-5A 

RS^7A 

RS-10A 

RS-12A 

RS-12B 

RS-20A 

RS-35A 

RS-50A 
RS-70A 


Colore 
Gray        Black 


* 

« 

* 
« 


Ciiriiiuiit 

Ditf  (Ampsj 

2.5 

3 

4 

5 

7.5 
9 

g 

16 

25 

37 
57 


ICS" 

mm 

3 
4 

5 

7 

10 

12 

12 

20 

35 

50 

70 


Sin  [1HJ 

HxWxD 

3  x  41*  x  5-i 

33^  x  61^  x  9 

3"?  x  6Va  x  7% 
3^  x  611  x  9 

4  x  Vft  x  10*4 
4%  x  8  x  9 

4  x  7'?  x  10^ 

5  x  9  x  10^ 
5x11x11 

6  x  13*  x  1 1 

6  x  13V*  x  12% 


RS-M  SERIES 


MODEL  RS-35M 


MODEL 

•  Switcnable  voft  and  Amp  meter 

RS-12M 

•  Separate  volt  and  Amp  meters 
RS-20M 

RS35M 

RS^50M 
RS-7QM 


Coitiimis 
Dll|  (Amps) 


ICS* 

lAipil 

12 


16 

25 

37 
57 


35 

50 
70 


SiiT*  (IM| 
H  x  W  x  D 

4%  X  8  X  9 

5  x  9  x  10% 
5x  11  x11 

6x  13%  X11 

6  x  13V4  x  12% 


Slip 

i 
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VS-M  AND  VRM-M  SERIES 


Separate  Vott  and  Amp  Meters  *  Output  Voltage  adjustable  from  2*15  volts  *  Current  limit  adjustable  from  1.5 
to  Full  Load 


MODEL 

VS-12M 
VS-20M 
VS-35M 
VS-5QM 
VS-70M 


Coftliiiois 

Dili  (Amis! 

@13.8VDC  @10V0C  @5VDC 


9 
16 

25 
37 
67 


MODEL  VS-35M 


variable  rack  mount  power  supplies 
VRM-35M  25 

VRM-50M  37 


5 
9 

15 

22 
34 

15 
22 


2 
4 
7 

10 
16 

7 
10 


ICS' 

lAips] 

0 13.8V 

12 
20 
35 
50 
7D 

35 
50 


Sizt  (IN| 
N  x  VxD 

4h  X  0  X  9 

5  X  9  X  Wh 

5x  11  X11 

6  x  13^*  X  11 

eiia^iia1* 

5tt  x  19  x  12% 
5%  X  19X12% 


Sll| 
WL 

t 

f 
I 
I 
I 

I 
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RS-S  SERIES 


MODEL  RS-12S 


Built  in  speaker 

MODEL 

RS-7S 
RS-10S 
RS-T2S 
HS-20S 

SL-11S 


Colors 
Gray        Black 

•  * 

•  * 

•  • 

•  a 


ClRllRIIlt 

Pity  |Anpfj 

5 

7.5 

9 
16 

7 


ics- 

Aait 

7 
10 
12 
20 

11 


III*  (IN) 

H  X  W  X  0 

4  X  Vh  X  tfflt 
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New  Licenses 

In  looking  at  the  December 
1997  FCC  figures  for  new  li- 
censes issued  as  compared 
with  December  1996, 1  see  that 
the  number  of  new  no-code 
Tech  licenses  dropped  42% 
and  the  number  of  new  General 
licenses  dropped  41%,  just  in 
one  year!  Docs  anyone  have 
any  ideas  on  why  the  interest  in 
amateur  radio  seems  to  be 
dropping  like  a  lead  balloon? 

Lei  me  know  when  you 
think  it's  about  time  to  start 
advertising  and  promoting  our 
hobby.  Bener  yet,  lei  the  League 
and  your  director  know.  I'm 
in  a  good  position  lo  wring  my 
hands.  They're  in  a  good  posi- 
tion to  mount  a  PR  bliiz. 

When  was  the  last  lime  you 
saw  amateur  radio  portrayed 
favorably  on  TV  or  in  the 
movies?  If  there  have  been 
any  articles  in  any  of  the  ma- 
jor magazines  about  how 
much  fun  the  hobby  is,  how  it 
makes  it  so  one  need  never  be 
lonely  again,  and  howf  there 
are  all  sorts  of  adventures 
possible,  you  haven* l  scnl  me 
a  clipping.  Isn't  there  some- 
thing in  ihe  ARRL  charter 
about  helping  to  preserve  the 
hobby? 

The  League  is  supposed  to 
do  what  the  members  want.  If 
you  are  a  member,  you  are 
voting  with  your  member- 
ship payment,  your  buying  of 
League  books,  and  your  pa- 
tronizing (spending  money  with) 
the  QST advertisers.  You  really 
do  have  a  lot  of  clout,  if  you 
waul  lo  use  ii. 

Morse  Requiem 

Dam.  Tve  forgollen  ihe  name 
of  ihe  chap  who  really  invented 
the  International  Continental 
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Code.  I'd  put  it  down  to  get- 
ting old  except  that  I've  al- 
ways had  a  lousy  memory, 
and  it's  been  a  bunch  of  years 
since  I've  written  about  the 
subject.  No,  it  wasn't  Morse. 
Old  Samt  who's  gotten  the 
credit,  devised  the  code  used 
by  telegraphers  with  those 
sounding  units.  I  had  one 
around  here,  but  some  past 
editor  stole  it.  Morse's  code 
wem  cliekety-clack,  not  dah- 
di-di-dah. 

Well,  no  matter  whose  code 
the  League  is  trying  to  pre- 
serve as  a  way  lo  keep  our 
numbers  limited  and  make 
sure  we  have  as  little  political 
clout  as  possible,  the  dratted 
stuff  is  slowly  dying.  Indeed 
the  plug  has  been  pulled  by 
one  service  after  another  In 
the  1980s,  the  International 
Marine  Organization  phased  il 
out  replacing  it  wiih  land-  and 
satellite-based  systems.  All  cai^go 
ships  of  more  than  300  tons 
will  be  required  to  comply  with 
the  new  regulations  by  nexl 
year. 

The  US  abandoned  moni- 
toring 501)  kHz,  the  distress  chan- 
nel, five  years  ago.  Canada 
dropped  this  service  on  the 
West  Coast  last  year,  On  the 
East  Coast,  a  few  Coast 
Guard  stations  will  monitor 
Ihe  channel  until  next  year, 
just  in  case,  French  listening 
stations  went  QRT  two  years 
ago.  Britain  has  also  ended 
monitoring  500  kHz. 

Most  craft  these  days  have 
an  Emergency  Position  Indi- 
cating Radioteacon  which  they 
can  throw  into  the  water  and 
which  will  transmit  their  lo- 
cation via  satellite.  These  sig- 
nals are  then  relayed  to  oiher 
nearby  ships.  There  are  also 
searelvand-rescue  transponders 
which  will  show  on  ship's  ra- 
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dar,  helping  find  ships  in  time 

of  distress. 

Some  sailors  are  using  cell 
phones. 

These  days  about  the  only 
place  you'll  hear  the  code  be- 
ing used  is  on  a  small  segment 
of  a  few  ham  bands. 

A  recent  survey  of  new 
hams  showed  that  over  99% 
of  them  said  they  had  no 
plans  for  using  the  code  in  the 
future.  It  is  estimated  that 
there  are  perhaps  a  couple 
thousand  US  old-timers  who 
really  enjoy  CW  and  are  us- 
ing it  on  a  regular  basis  for 
making  ham  contacts. 

The  League  Slump 

I  didn't  realize  how  much 
the  League's  position  on 
maintaining  the  CW  harrier 
was  hurting  their  membership 
until  I  looked  over  their  fig- 
ures for  1996  vs.  1995  (it's 
still  too  soon  for  the  1997  fig- 
ures). I  was  amazed  to  see 
thai  the  membership  dropped 
by  almost  3%  in  just  one 
year!  And  this  while  the  num- 
ber of  hams  grew  by  over 
12,000.  Only  2,9%  of  the 
Novices  were  League  mem- 
bers. One  wrould  expect  new- 
comers to  the  hobby  would 
be  almost  100%  joining  the 
League,  anxious  to  learn 
more  about  hamming  and  de- 
ciding on  the  equipment 
they  Ml  want  lo  buy.  One 
would  be  in  total  error. 

A  pathetic  15%  of  the 
Techs  have  bothered  to  join 
the  League.  And  only  20%  of 
the  Generals,  Obviously  ihe 
League  and  QST  are  seen  as 
either  irrelevant  or  the  enemy 
by  almost  80%  of  licensed 
amateurs.  Yet  this  is  ihe  group 
that  says  it  is  representing  all 
of  us. 


This  monumental  failure 
on  ihe  part  of  the  League  to 
be  relevant  to  today's  hams 
tells  us  that  the  ARRL  Board 
of  Directors  has  failed  in  their 
responsibility  lo  Iheir  con- 
stituents and  the  staff  of  QST. 
Someone  needs  to  get  in  there 
and  shake  some  sense  into  the 
directors  and  get  them  to  take 
their  responsibility  seriously. 
Or  perhaps  sue  them  for  mal- 
feasance. And  QST,  which 
still  remains  a  1930s  kind  of 
magazine,  needs  some  fresh 
blood,  too.  Other  than  the 
larger  size,  the  magazine  looks 
and  feels  about  the  same  as  it 
did  60  years  ago,  when  I  first 
joined  ihe  League  in  1938.  Il 
has  all  the  personality  of  an 
automatic  dishwasher,  but  is 
not  as  up-to-date. 

The  same  old  contests,  year 
after  year,  decade  after  de- 
cade, eon  artcr  eon.  The  same 
page  after  page  of  "member- 
ship news/*  which  is  of  little 
interest  lo  anyone,  fve  never 
bothered  to  read  ihis  section. 
Ifs  a  sterile,  boring,  self- 
serving  magazine. 

A  note  from  Guy  Matzingcr 
W1GUY  points  out,  complete 
with  documentation,  that  it  was 
the  ARRL  which,  in  1936,  got 
ihe  FCC  lo  increase  the  code 
speed  from  10  wpm  to  13 
wpm,  with  the  claimed  intent 
being  lo  limit  the  number  of 
hams  coming  into  the  hobby, 
there  being  about  46,000  ai 
that  time.  The  bands  were 
getting  too  crowded.  The  FCC 
went  along  with  it  because  ihe 
military  wanted  as  skilled  a 
pool  of  trained  CW  operators 
as  possible,  in  case  of  war. 

Well,  that  made  sense  60 
years  ago.  Today,  with  more 
modern  communications  tech- 
niques making  it  so  we  have 
room  for  several  million 
hams  on  our  bands,  and  with 
the  military  having  no  more 
interest  in  us,  il  is  numbers 
and  numbers  only  that  will 
keep  the  hobby  afloat. 

The  recent  articles  on  the 
FCC  auctions  make  it  very 
clear  that  our  ham  bands  are 
in  ihe  queue  for  auctioning, 
With  a  dwindling  number  of 
hams  using  our  HF  bands,  and 
with  our  average  age  creeping 
towards  the  Social  Security 
check  crowd,  and  with  almost 
zero  cultural  diversity,  either 


ihe  ARRL  will  have  to  come 
to  its  collective  senses  and 
wake  up,  or  we're  history. 

Ham  Fundamentalists 

Good  grief,  it  was  40  years 
ago  at  the  ARRL  Convention 
in  Washington  DC  in  1958 
that  I  heard  a  chap  give  a  talk 
on  why  we  should  get  rid  of 
the  Morse  Code  barrier  to 
getting  a  ham  ticket,  I  re- 
member the  convention  be- 
cause at  the  time  my  old  sub- 
marine, the  Drum  SS-228, 
was  tied  up  at  the  Washington 
Navy  Yard  and  the  convention 
had  made  visits  to  the  boat 
available  via  buses.  I  spent  a 
good  part  of  the  day  showing 
hams  through  the  Drum,  ex- 
plaining what  all  the  valves 
were  for,  and  what  we  did  in 
all  of  the  compartments. 

Forty  years  ago  the  code 
barrier  to  a  ham  ticket  no 
longer  made  any  sense,  so  I 
started  writing  about  it  in  my 
editorials.  In  40  years  no  one 
has  yei  come  up  with  a  new 
excuse  for  maintaining  this 
painful  hazing  barrier  to  en- 
tering hamdom. 

Long  ago  t  pointed  out  that 
the  Moose  Cud  is  a  religious 
matter  and  thus  not  one  open 
to  a  reasoned  discussion.  It's 
a  matter  of  unfounded  belief, 
with  many  of  the  true  believ- 
ers ready  to  kill  (the  hobby) 
to  protect  their  belief.  Well, 
we've  seen  the  actions  of  reli- 
gious fundamentalists  who 
have  killed  nearly  100.000  in 
Algeria  recently,  so  this  should 
be  no  surprise.  And  then  there's 
the  fanatics  in  Iran,  Afghani- 
stan, and  Jerusalem. 

The  fanatics  won  again  at 
Geneva  with  the  latest  radio 
conference  where  any  action 
on  eliminating  the  Mace  Clod 
from  the  ITU  rules  was  post- 
poned for  another  four  years. 

On  the  one  hand,  I  rejoice 
—  because  this  means  that 
1*11  be  able  to  sell  my  Mince 
Coat  course  for  another  four 
years,  making  a  fortune  on 
the  suffering  of  others.  I  have 
the  fastest,  easiest  course 
there  is  for  learning  the  fool 
Mercy  Crud,  If  more  poten- 
tial hams  knew  how  easy  it  is 
to  ace  the  test  using  my  sys- 
tem, we  might  not  have  the 
top-heavy  Tech  Class  licensee 


numbers  we  have  today.  Al- 
most anyone  can  pass  the  13- 
per  lest  in  a  weekend  if  they 
get  my  tape  and  follow  my 

instructions.  For  thai  matter, 
20  wpm  doesn't  take  a  lot 
longer. 

An  eon  or  so  ago,  right  af- 
ter the  ARRL  whipped  their 
brainwashed  multitudes  to  a 
freruy  (shades  of  the  ayalol- 
lahsh  protesting  to  the  FCC 
over  the  proposed  no-code 
ticket,  I  took  them  at  their 
word*  They  claimed  that  the 
ability  to  use  Moss  Code  was 
of  critical  importance  for  emer- 
gencies. So  I  said,  okay,  if 
that's  what  you  honestly  be- 
lieve, then  let's  make  sure 
that  you  don't  lose  that  valu- 
able skill  —  by  having  a  code 
test  at  every  ticket  renewal 
time.  Wow,  the  screams  of  an- 
guish that  one  roused!  They 
didn't  mean  that  they  should 
be  able  to  copy  the  code  any 
more,  onlv  that  newcomers 
should. 

Fm  still  seeing  letters  from 
hams  convinced  that  the  Mars 
Cold  must  be  retained.  Viva 
progress. 

With  the  advent  of 
thousands  of  tons  of  war- 
surplus  gear,  plus  endless 
cheap  parts  from  manu- 
facturing overruns,  ham 
radio  got  one  heck  of  a 
jump  start  50  years  ago, 
Thai's  when  stabilized 
VHF  gear  became  pos- 
sible, and  VFOs  appeared 
for  the  low  bands.  We 
were  on  an  inventing  and 
pioneering  jag,  with  NBFM 
and  RTTY  in  the  late 
'40s  and  SSB  in  the  late 
'50s,  followed  by  SSTV 
moonbouncc,  solid  state  and 
then  ICs.  Then.  30  years 
ago,  when  the  greatest  ca- 
tastrophe in  the  history  of 
the  hobby  hit,  our  pioneer- 
ing and  progress  virtually 
stopped. 

At  the  time  I  got 
started  in  ham  radio  the 
code  test  no  longer  made 
much  sense,  and  that  was 
60  years  ago. 

The  fact  that  all  ama- 
teur matters  before  the 
WRC  in  Geneva  were 
tabled  for  the  next  WRC 
in  four  years  shows  that 
as  far  as  most  of  the  ad- 


ministrations  around  the  world 
are  concerned,  we're  not 
worth  taking  the  time  to  dis- 
cuss. For  most  countries  our 
ham  bands  aren't  yet  badly 
needed. 

If  you  read  the  reports  on 
the  1997  conference  you* II 
note  that  commercial  inter- 
ests have  tight  control  of  the 
ITU  these  days,  so  as  soon  as 
there  is  a  commercial  need 
for  our  ham  bands,  they'll 
come  up  for  a  "discussion'1  and 
subsequent  loss  at  the  ITU. 

The  ARRL  board  response 
to  that?  It's  doing  its  best  to 
discourage  new  hams  from 
being  interested  in  the  hobby. 

League  Bashing?  Me? 

Actually,  I'm  more  bashing 
my  fellow  League  members, 
I  should  be  getting  my  60th 
year  membership  certificate 
and  pin  this  year  —  a  member 
since  1938,  so  I  feel  a  vested 
interest  in  the  League's  respon- 
sibility to  preserve  and  protect 
amateur  radio. 


My  first  beef  is  that  the 
League  has  not  stayed  rel- 
evant to  us  hams.  I  see  this  in 
QST  and  in  the  total  lack  of 
communications  from  my  Di- 
vision Director,  whoever  he 
is,  to  keep  me  informed  on 
what's  going  on  in  the  hobby, 
what  the  League  is  doing  to 
deal  with  current  and  known 
future  problems,  and  to  so- 
licit my  input  (and  that  from 
all  other  ARRL  members  in 
our  division).  1  see  a  serious 
problem  in  the  membership 
totals,  with  only  22%  of  the 
General  Class  licensees  being 
members,  an  almost  invisible 
16^  of  the  Techs,  and  (wow!) 
|  3%  of  the  Novices  (there  are 
over  W.000  Novices). 

With  the  major  part  of  the 
newer  licensees  not  getting 
QST,  I  can  see  why  the  ham 
industry  is  hurting  so  badly. 
Virtually  all  of  the  companies 
are  advertising  almost  totally 
in  QST*  and  the  newer  hams, 
the  people  who  are  buying 
their  first  stations,  obviously 
aren't  seeing  the  ads. 

Continued  on  page  31 


QRP  VFO! 

High  power  key  pod 
controlled  direct 
digital  synthesis 
VFO  for  low 
power  enthusiasts 

Get  base  station  performance  from  your  QRP  rig  with  keypad 

controlled  VFO  featuring: 

/  Keypad  entry  of  frequency 

/  10  \h  to  40  MHz  frequency  range 

/  Digital  VFO  with  10  Hz  resolution  &  display 

•  Variable  rate  incremental  keypad  or  rotary  tuning 

•  Dual  VFQs  (A&Bf  allows  cross  band  selection 
/  100  memories  for  VFO  A&B 
/  Keypad  selection  of  bands 
/R1T(+/-  9.99kHz) 
/  Size:  L4M  X  H-2.5"  X  D-0.9" 

Special  limited  time  introductory  price:  $149  (U.S,}  pbts  $10  skipping 

Order  now  and  also  receive  the  RS-232  option  to  control  WO 
operation  via  your  PC.  Orders:  1-800-923-3423. 
Info:  (Tel.)  905470-2900  (Fax)  905-470-6742. 

Menu  Plus  Inc. 

1 27 1  Denison  St,  Units  56^57 

Mark  ham,  Ontario*  Canada  L3R  4B5 
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Letters 


Number  6  on  your  Feedback  card 


From  the  Ham  Shack 


William  H,  Alliston  W3ICB. 
Every  1 8-wheeler  thai  leaver  the 
factory  with  a  loud  of  cigarettes 
should  cany  along  a  couple  of 
coifi ns  for  the  convenience  of 
i he  customers!  When  1  tell  thai 
lo  my  smoking  friends,  their  re- 
sponse is  usually  something 
like.  "No  way  (cough!),  it  earn 
(hack,  cough!)  be  that  bad. 
You're  out  (cough,  cough!)  of 
\our  mind."  Well,  maybe  I  am. 
but  il  you  don*t  believe  il  do  the 
math: 

1.  A  trailer  truck  can  carry 
about  a  half-million  packs  o\ 
cigarettes. 

2,  With  aboui  1  20  million 
smokers  in  the  US,  at  two  packs 
a  day  per  smoker,  il  would  take 
around  175.001)  truckloads  to 
meet  their  demand  each  vear. 

3+  The  American  Cancer  So- 
ciety tells  us  thai  about  350.000 
smokers  die  prematurely  each 
>ear  in  this  country  from  the 
effects  of  smoking. 

4,  Divide  that  350,000  by 
175,000  truckloads  and  you  gel 
two  per  truckload.  To  iny  way 
of  thinking,  that  makes  ciga- 
rettes one  of  the  most  danger- 
ous cargoes  transported  in  the 
CS,  1 1  should  beat  out  gasoline, 
nuclear  waste,  explosives  and 
just  about  any  other  shipment 
you  can  think  of. 

Jeez,  another  troublemaker . . . 

Wayne, 


Rick  Aiello,  NY.  During  the 
I  L)80s  I  worked  for  the  Eastman 
Kodak  Co,.  Copier  Division.  1 
was  determined  lo  shine  through 
hard  work.  I  was  not  only  pro- 
ductive, but  very  active  in  the 
company  suggestion  program.  1 
submitted  mam  suggestions 
that  made  a  few  extra  bucks  for 
me  and  si\cd  Kodak  thousands, 
I  had  so  manv  reviewed  and 
adopted  that  my  supervisors 
were  embarrassed  by  their  over- 
looking these  ideas  and  con- 
cepts during  the  R&D  phase  ol' 
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the  part  or  assemhK .  One  viable 
suggestion  was  turned  down 
"because  it  was  already  being 
done  that  way/'  What  my  super- 
visor did  was  when  the  sugges- 
tion package  went  across  his 
desk,  he  went  into  the  planning 
office  and  pulled  the  procedures 
file  for  the  part.  He  then  adopted 
m>  proposed  change  and  tossed 
out  the  old  plan  and  progress 
sheet.  He  was  inept  at  his  job 
and  was  threatened,  so  t  \c\  him 
up.  My  next  suggestion  was  sub- 
mitted after  I  made  copies  of  all 
the  pertinent  process  sheets.  He 
did  the  same  thing  again  and  this 
time  I  had  the  copies  to  prove 
he'd  allcred  the  existing  paper- 
work. After  an  investigation 
they  dumped  him.  but  on  the 
next  downsizing  I  got  the  door. 
So  I  went  to  work  for  a  small 
company,  learned  the  business, 
and  two  years  later  I  was  in  busi- 
ness for  myself.  From  making 
$600  a  week  I  went  to  55,000  a 
week.  It  was  the  best  time  of  my 
life!  last  year  I  sold  my  busi- 
ness and  moved  to  the  country. 

As  i  ve  written,  if  you*  re 
working  for  a  big  company, 
vou're  a  sucker.  If  you  work  for 
someone  else  for  more  than  a 
couple  ofyears,you'rea  sucker 
and  deserve  to  be  a  proud  mem- 
ber of  the  gradually  disappear- 
ing middle  class.  Also,  if  you  eat 
any  food  product  advertised  on 
7V.  xou  're  a  sucker  and  \  ( m  de- 
serve  every  illness  that  results 
...  Waxne* 


Guy  A.  Matzinger  WIGUY. 

The  latest  chapter  in  the  Morse 
Code  soap  opera  has  drawn  to  a 
predictable  close,  when  the  ITU 
World  Radio  Conference  opted 
not  to  address  Article  S25  and 
the  International  Morse  Code 
Treaty  obligation.  Their  excuse: 
"Due  lo  a  crowded  agenda. 
consideration  of  S25  will  be 
put  off  until  WRC2001  (or 
later?)."  Reminds  me  of  the 

1998 


movie  Conspiracy  Theory,  in 
wrhich  Mel  Gibson,  when  asked 
whether  his  various  theories 
could  be  proven,  said:  "No.  If 
thev  could  be.  something  must 
have  gone  wrong."  That  puts 
conspiracies  sat  eh  in  the  realm 

of  imagination  and  conjecture, 
However,  when  Communist 
revolutionaries  seized  power  in 
Russia,  they  emerged  from  ihc 
concealment  of  conspiracy  into 
open  dictatorship,  Lenin  was 
one  of  the  most  successful  con- 
spirators of  all  lime.  I  am  also 
reminded  that  some  allegedly 
"democratic"  amateur  radio  or- 
ganizations are  pretty  good  at 
aristocracy:  the  system,  as 
Aristotle  defined  II,  in  which  the 
virtuous  elite  decide  things  for 
the  common  individual.  There's 

no  denying  thai  these  organiza* 

tions  lake  to  the  pursuit  and 
maintenance  of  power  as  natu- 
rally as  sharks  to  open  wounds. 
For  months  they  have  led  a  cam- 
paign against  removing  Morse 
Code  requirements  from  the  In- 
ternational Treatv  obligation. 
Why?  Why  now.  when  contrary 
to  some  claims,  today  there  is  a 
good  deal  of  evidence  from 
around  the  world  that  suggests 
that  either  eliminating  or  limit- 
ing code  tests  to  not  more  than 
5  wprn  does  not  cause  conges- 
tion, revitalizes  the  economics 
of  the  hobby,  induces  the  young 
to  participate  and  expands  mem- 
bership in  both  local  and  na- 
tional organizations,  but  maybe 
that  is  not  what  the  spectrum 
keepers  want. 

It  appears  thai  these  authori- 
tarian conspirators,  in  combina- 
tion with  others,  consorted  to 
fight  the  specter  of  competition 
and  skill  tally  waged  a  propa- 
ganda campaign  thai  managed 
to  bamboo/ le  gullible  adminis- 
trations into  believing  thai  no 
country  should  be  free  lo  decide 
their  own  code  testing  course  of 
action.  What  is  the  compulsion 
that  really  motivates  these  fanat- 
ics? Are  they  paladins  of 
progress  or  frauds  who  would 
make  international  names  for 
themselves  as  opponents  of  re- 
form '!  The  majority  opinion 
means  nothing  to  these  guys, 


and  whenever  given  the  chance, 
the)  connive  to  restrain  and 
limit  participation  in  amateur 
radio. 

Thousands  of  amateurs  be- 
lieve they  are  targeted  by  a  li- 
censing system  determined  to 

prevent  them  from  participating 
in  all  aspects  of  the  hobby.  This 
perception  of  unquestioned  re- 
ality, and  the  effect  of  this  divi- 
sive policy,  have  overwhelmed 
the  amateur  community.  Refus- 
ing to  address  or  even  to  re- 
think code  testing  requirements 
will  only  tear  this  hobby  apart — 
and  do  nothing  to  preserve  the 
future  of  amateur  radio. 

Conspiracy?  Maybe r  but  I 
suspect  that  amateur  radio 
problems  were  tabled  until  the 
next  WRC  more  because  none  of 
the  participating  administra- 
tions wanted  to  waste  time  on 
such  small  peanuts  ...  Wayne. 


Rick    Mudd    KC7WGS. 

Where  in  the  world  did  vou  di£ 
up  that  whiner,  Dr.  Harold  I. 
Goodman?  When  I  read  his 
"Letter  from  Down  East"  in  the 
February  issue  I  have  to  say  that 
I  was  disappointed  that  you'd 
waste  space  on  someone  who 
obviously  needs  to  find  another 
hobby,  or  find  a  good  anger 
management  counselor.  He  ob- 
viously has  lime  on  his  hands  if 
all  he  can  do  is  drift  through  the 
bands  and  find  things  to  whim- 
per about,  Hey  Doe!  Here* re 
some  suggestions  for  you:  ( 1  > 
Buv  a  QRP  ri*»  and  sive  it  a  trv. 
One  thing  you  don't  seem  to 
know  is  that  it  is  usually  not 
perfect  operating  w  ith  a  rig  that 
has  two  knobs  on  the  front  of  it 
and  usually  a  less-itiun-oplima! 
antenna  system.  We  QRPers  ap 
predate  you  slicking  with  us. 
but  just  because  you  are  pulling 
out  1,000  watts,  don't  assume 
we're  having  a  great  lime  of  it 
(2)  If  you  don't  like  the  code 
vou' re  hearing  maybe  you 
should  help  the  local  club  pro- 
vide lessons  for  new  operators, 
I  don't  know  about  vour  area. 
but  here  in  mv  neck  of  the 
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MFJ  Switching  Power  Supplies 

Power  your  HF  transceiver,  2  Meter/440  MHz  mobile/base  and  accessories 
with  these  new  25  or  45  Amp  MFJ  Mighty  Lite™  Switching  Power  Supplies! 
No  RF  hash  . . .  Super  lightweight . . .  Super  small . . .  Volt/Amp  Meters  . . . 


HiV* 


$  J  4995 


Adds/h 


MF.T-4225MV 

25  Amp 

MFJ's  new  adjustable  voltage  switching 
power  supplies  do  it  all  3  You  can  power  your 
HF  transceiver  or  2-Meter/440  MHz  mobile 
or  base  and  accessories. 

MFJ's  Mighty  Lite  slu  are  so  lightweight 
and  small  you  can  carry  them  in  the  palm  of 
your  iiand!  Take  them  with  you  anywhere. 

No  more  picking  up  and  hauling  around 
heavy,  bulky  power  supplies  that  can  give  you 
a  painful  backache,  pulled  muscle  or  hernia. 

MFJ's  25  Amp  MightyLite™  weighs  just 
37  lbs*  --  that's  5  times  lighter  than  an 
equivalent  conventional  power  supply. 
MFJ's  45  Amp  version  is  even  more  dramatic 
—  8  times  lighter  and  weighs  just  5.5  pounds! 

No  RF  hash! 

These  babies  are  clean  . . , 

Your  buddies  won't  hear  any  RF  hash  on 


5 1 9995 


Adds/h 


MFJ-4245MV 
45  Amp 

your  signal!  You  won't  hear  any  in  your 
receiver  either! 

Some  competing  switching  power 
supplies  generate  objectionable  RF  hash  in 
your  transmitted  and  received  signal. 

These  super  clean  MFJ  MightyLites™ 
meet  all  FCC  Class  B  regulations, 

Low  ripple . . .  Highly  Regulated 

Less  than  35  mV  peak-to-peak  ripple 
under  25  or  45  amp  full  load.  Load  regulation 
is  better  than  1.5%  under  full  load. 

Fully  Protected 

You  won't  burn  up  these  power  supplies! 
They  are  fully  protected  with  Over  Voltage 
and  Over  Current  protection  circuits. 
Worldwide  Versatility 

MFJ  MightyLites™  can  be  used  anywhere 
in  the  world!  They  have  switchable  AC  input 


voltage  and  work  from  85  to  1 35  VAC  or  1 70 
to  260  VAC.  Easily  replaceable  fuse. 
MightyLites™ . * «  Mighty  Features 

MFJ  MightyLites™  feature  a  front- panel 
voltage  control.  It  lets  you  vary  the  output 
voltage  from  9  to  15  Volts  DC  and  gives  you 
a  highly  regulated  voltage  output. 

You  get  an  easy  access  froni-panel  with 
five -way  binding  posts  for  heavy  duty  use  and 
a  cigarette  lighter  socket  for  mobile 
accessories.  The  MFJ -4245  MV  has  two  sets 
of  quick-connects  on  the  rear  for  accessories. 

Large  3  Inch  dual  meters  are  brightly 
illuminated  to  make  it  easy  to  monitor  load 
voltage  and  current. 

A  whisper  quiet  internal  fan  efficiently 
cools  your  power  supply  for  long  life. 
Two  models  to  choose  from . , . 

MFJ-4225MV,  $149,95.  25  Amps  max- 
imum or  22  Amps  continuous.  Weighs  3.7 
pounds.  Measures  53/<iWx4l/2Hx6D  inches. 

MFJ-4245MV,  $199,95.  45  Amps  max- 
imum or  40  Amps  continuous.  Weighs  5.5 
pounds.  Measures  7'/:>Wx4Y>jHx9D  inches. 

MFJ  No  Matter  What™  Warranty 

MightyLites™  are  covered  by  MFJ's 
famous  No  Matter  What™  one  year  limited 
waixanty.  MFJ  will  repair  or  replace  (at  our 
option)  your  power  supply  for  one  full  yean 


MFJ  35/30  Amp  Adjustable  Regulated  DC  Power  Supply 

Massive  19.2  pound  transformer . . .  No  RF  hash  . . .  Adjustable  1  to  14  VDC . . . 


*  \   v  .-'.•.. ' 


■""■ 


MFJ's  heavy  duty 
§4EW  *         conventional  power  supply  is 

MFJ-4035MV    exceJlenl  ior  powering  your 
ft  m    -||M  HF  or  2  Meter/440  MHz 
'  1  ttjy  ^s  transceiver  and  accessories. 


A  massive  19.2  pound  transformer  makes 
this  power  supply  super  heavy  duty!  It 
delivers  35  amps  maximum  and  30  amps 
continuous  without  even  flexing  its  muscles, 
Plugs  into  any  1 10  VAC  wall  outlet. 

It's  highly  regulated  with  load  regulation 
belter  than  I  %.    Ripple  voltage  is  less  than 
30  mV.    No  RF  hash  —  it's  super  clean! 

Fully  protected  -  has  over  voltage 
protection,  fold  back  short  circuit  protection 
and  over- temperature  protection. 

You  get  front  panel  adjustable  voltage 
from  I  to  14  VDC  with  a  convenient  detent 
set  at  ]  3.S  VDC.  A  pair  of  front- panel  meters 


let  you  monitor  voltage  and  current. 

Three  sets  of  output  terminals  include  a 
pair  of  heavy  duty  five- way  binding  posts  for 
HF/VHF  radios,  two  pairs  of  quick-connects 
for  shack  accessories  and  a  covered  cigarette 
lighter  socket  for  mobile  accessories. 

A  front-panel  fuse  holder  makes  fuse 
replacement  easy.  Whisper  quiet  fan  speed 
increases  as  load  current  increases  —  keeps 
components  cool.  9'/2Wx6Hx9V4  inches. 

Your  MFJ -4035  M  V  is  protected  by  MFJ's 
famous  No  Matter  What™  one  year  limited 
warranty.  MFJ  will  repair  or  replace  (at  our 
option)  your  power  supply  for  one  full  year. 


Add  s/h 


MFJ  High  Current  Multiple  DC  Power  Outlets 


Power  two  HF/VHF  transceivers  and  six  or  more  accessories  from  your  12  VDC  power  supply 


MFJ-1118 

'69 

Adds/Ei 

MFJ-1118,  $69.95.  This  is  MFJ's 
most  versatile  and  highest  current  Deluxe 
Multiple  DC  Power  Outlet.  It  lets  you 
power  two  HF  and/or  VHF  transceivers 
and  six  or  more  accessories  from  vour 
transceiver's  main  12  VDC  power  supply. 

Two  pairs  of  super  heavy  duty  30  amp 
5-way  binding  posts  connect  your  trans- 
ceivers. Each  pair  is  fused  and  RF  by- 
passed. Handles  35  Amps  total.  "ON"  LED. 
Six  pairs  of  heavy  duty*  RF  bypassed 
5-way  binding  posts  let  you  power  your 
accessories.  They  handle  15  Amps  total, 
are  protected  by  a  master  fuse  and  have  an 


MFJ-1116 
$4495 


Adds/h 


«PJ  Mi  V*=  M:H.r#t£  tiC  PGwfcft  OUR  etc 


ON/OFF  switch  with  an  ,1ONH 
LED  indicator. 

Built-in  0-25  VDC  voltmeter. 
You  get  6  feet  of  super  heavy  duty 
eight  gauge  color-coded  cable  with  ring 
tongue  terminals.  Binding  posts  are 
spaced  for  standard  dual  banana  plugs. 

Heavy  duty  aluminum  construction. 
1 2 t/2x23/4x2i/2  inches. 

MFJ-1116,  $44,95.  Similar  to  MFJ- 
1118.  No  30  amp  posts.  Has  "ON"  LED 
and  0-25  VDC  voltmeter,  15  amps  total. 

MFJ-1112,  $29.95,  Similar  to  MFJ- 
1116.  No  on/off  switch,  LED,  meter,  fuse. 


MFJ-JM2 

$0095 


Ad  J  *.'h 


Free  MFJ  Catalog 

Nearest  dealer/Orders  „ . .  800-647-1800 


hup  :/Jwww. mjjen terpris  es*  com  FA X :  (60 1 )  323-655 1 
1  year  No  Matter  What™  warranty  *  30  day  money  back 
guarantee  (less  s&h)  on  orders  from  MFJ  •  Add  s/li 

MFJ  ENTERPRISES,  INC, 

P.O.  Box  494,  Miss.  State,  MS  39762 
(601 )  323-5869;  8-4:30  CST,  Mnn-Fri 
Technical  Help:  (601)  323-0549 


■  1  year  No  Matte, 
guarantee  (less  s<£ 

MB 


Prices  and  specifications  subject  to  change.  ©  199ft  MFJ  Enterprises,  Irtu. 

the  world  leader  in  ham  radio  accessories 


QRK 


Number  &  on  your  Feedback  card 


Speak  Up 


Young  hams  interested  in  speaking  at  the  1998 
Dayton  hamvention-  Youth  Forum  are  enthusi- 
astically invited  to  contact: 

Carole  Perry  WB2MGP 

P.O.Box  131646 

Staten  Island  NY  1 031 3-0006. 

Have  fun,  network,  and  gain  valuable  public 
speaking  experience  this  spring  in  Dayton! 


Dayton  Scholarships 

The  Dayton  Amateur  Radio  Association  is  ac- 
cepting applications  for  its  annual  scholarship 
program.  Applicants  must  be  amateur  radio  op- 
erators and  graduating  high  school  seniors.  Eight 
scholarships  of  up  to  $2000  each  will  be  awarded, 
To  request  an  application,  send  an  SASE  to: 
DARA  Scholarships,  45  Cinnamon  Ct.,  Springboro 
OH  45066-1000,  The  application  deadline  is  June  1 . 

Seen  in  Harmonics,  newsletter  of  the  South 
Jersey  Radio  Association,  January  1998. 


1998  Scholarships 

The  Foundation  for  Amateur  Radio,  Inc.,  a  non- 
profit organization  with  headquarters  in  Washing- 
ton DC,  plans  to  administer  66  scholarships  for  the 
academic  year  1 998-1 999  to  assist  radio  amateurs. 
The  Foundation,  composed  of  over  seventy-five 
local  area  amateur  radio  clubs,  fully  funds  nine  of 
these  scholarships  with  the  income  from  grants  and 
its  annual  Hamfest.The  remaining  57  are  adminis- 
tered by  the  foundation  without  cost  to  the  various 
donors, 

Licensed  radio  amateurs  may  compete  for  these 
awards  if  they  plan  to  pursue  a  full-time  course  of 
studies  beyond  high  school  and  are  ertrolied  in  or 
have  been  accepted  for  enrollment  at  an  accred- 
ited university,  college,  or  technical  school.  The 
awards  range  from  S500  to  S2500,  with  preference 
given  in  some  cases  to  residents  of  specified 
geographical  areas  or  the  pursuit  of  certain  study 
programs.  Clubs  are  encouraged  to  announce 
these  opportunities  at  their  meetings,  in  their  club 
newsletters,  on  their  nets  and  on  their  Web  pages. 

Additional  information  and  an  application  form 
may  be  requested  by  letter  or  QSL  card,  post- 
marked prior  to  April  30.  1998,  from: 

FAR  Scholarships 

6903  Rhode  Island  Ave. 

College  Park  MD  20740, 
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English  Volunteers 
Win  SETI  League's 
Bruno  Award 


The  SETI  League,  Inc.,  leaders  in  the  priva- 
tized Search  for  Extra-Terrestrial  Intelligence,  has 
awarded  its  highest  honor  to  two  radio  amateurs 
from  England.  Ken  Chattenton  G4KIR  and  Trevor 
Unsworth  G0ECP,  who  were  the  grass-roots 
group's  first  two  volunteer  Regional  Coordinators, 
received  the  coveted  Giordano  Bruno  Memorial 
Award  for  their  contributions  to  amateur  radio 
astronomy. 

Three  years  ago  at  a  conference  in  Scotland, 
SETI  League  executive  director  Dr.  H,  Paul 
Schuch  was  approached  by  Chattenton  and 
Unsworth,  who  wanted  to  know  how  they  could 
help  build  up  SETI  League  activity  in  their  native 
England.  The  SETI  League  was  then  a  small  US- 
based  group  made  up  primarily  of  amateur  radio 
enthusiasts.  It  was  clear  that  the  organization 
could  not  contemplate  mounting  a  scientifically 
significant  SETI  effort  without  extensive  interna- 
tional cooperation.  Ken  and  Trevor  noted  that  The 
SETI  League  had  neither  the  staff  nor  the  re- 
sources to  coordinate  such  a  global  search  un- 
aided. They  then  volunteered  their  considerable 
talents  and  energies  to  coordinating  SETI  League 
activity  throughout  the  UK.  Their  success  can  be 
measured  in  part  by  the  large  number  of  radio, 
television,  newspaper  and  magazine  interviews 
they  have  granted  during  the  past  three  years. 
But  a  better  measure  is  the  phenomenal  growth 
in  amateur  SETI  participation  throughout  the  UK 
since  Ken  and  Trevor  stepped  forward.  Britain's 
SETI  League  contingent  is  now  second  only  to 
that  in  the  United  States. 

The  English  model  for  local  involvement 
served  as  the  basis  for  the  current  SETI  League 
Volunteer  Field  Organization.  Ken  and  Trevor 
were  the  first  of  a  network  which  has  now  grown 
to  about  40  regional  coordinators  on  six  conti- 
nents, supporting  an  expanding  membership 
base.  The  SETI  League  owes  its  current  interna- 
tional profile  in  no  small  part  to  the  vision  and 
energies  of  these  two  dedicated  volunteers, 

SETI  scientists  seek  to  determine  through 
microwave  measurements  whether  humankind 
is  alone  in  the  universe.  Since  Congress  termi- 
nated NASA's  SETI  funding  in  1993,  The  SETi 
League  and  other  scientific  groups  have  been 
attempting  to  privatize  the  research.  Experiment- 
ers interested  in  participating  in  thB  search  for 
intelligent  alien  life,  or  citizens  wishing  to  help 
support  the  search,  should  visit  SETI  on  the  Web 
at  [http://www.setileague.org/],  send  E-mail  to 


[join@seti1eague.org].  FAX  them  at  (210)  641- 
1771,  or  contact  The  SETI  League,  Inc.,  mem- 
bership hotline  at  (800)  TAU-SETL  Be  sure  to 
provide  a  postal  address  to  which  further  infor- 
mation can  be  mailed.  The  SETI  League,  Inc.  is 
a  membership-supported,  nonprofit  [501(c)(3)], 
educational  and  scientific  corporation  dedicated 
to  the  electromagnetic  Search  for  Extra-Terres- 
trial Intelligence, 

From  a  press  release  of  The  SETi  League) 
inc.,  March  21  1998. 


Are  You  Sure? 


Some  computer  terms  everyone  should 
know— 

Amiga:  A  Merely  Insignificant  Game  Addiction 

Apple:  Arrogance  Produces  Profit- Losing 
Entity 

CD-ROM:  Consumer  Device— Rendered  Ob- 
solete in  Months 

COBOL:  Completely  Obsolete  Business-Ori- 
ented Language 

DEC:  Do  Expect  Cuts 

DOS:  Defective  Operating  System 

GIRO:  Garbage  In,  Rubbish  Out 

IBM:  I  Blame  Microsoft 

ISDN:  it  Still  Does  Nothing? 

LISP:  Lots  of  Infuriating  and  Silly  Parenthe- 
ses 

Macintosh:  Most  Applications  Crash;  If  Not. 
the  Operating  System  Hangs 

Microsoft:  Most  Intelligent  Customers  Real- 
ize Our  Software  Only  Fools  Teenagers 

MPS:  Meaningless  Indication  of  Processor 
Speed 

OS/2:  Obsolete  Soon,  Too 

PCMCIA:  People  Can1*  Memorize  Computer 
Industry  Acronyms 

Pentium:  Produces  Erroneous  Numbers 
Through  Incorrect  Understanding  of  Mathemat- 
ics 

SCSI:  System  Can't  See  It 

Windows:  Will  Install  Needless  Data  On  Whole 
System 

WWW:  World  Wide  Wait 
-    A  tip  of  the  73  floppy  to  KB6CMO  for  this  piece 
which  originalty  appeared  in  The  SPARC  Com- 
municator (August  1997)  and  was  reprinted  in 
the  ARNS  Bulletin  (November  1997). 


Got  Us  Covered? 


Here's  our  periodic  reminder  to  all  of  you  out 
there  unafraid  of  a  little  fame  and  fortune:  You, 
toor  can  take  a  cover  shot  for  73!  And  get  paid 
for  it.  And  have  your  work  seen  and  acknowl- 
edged in  tens  of  thousands  of  ham  shacks  and 
dens  and  living  rooms  all  over  the  world.  And  it's 
easy! 

Yeah,  yeah,  you  say,  but  I'm  not  a  pro,  So 
what?  The  vast  majority  of  cover  shots  for  73  over 


Continued  on  page  48 
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May  15,  16,  17,  1998    ■    Hara  Arena,  Da 

SPONSORED  BY  THE  DAYTON  AMATEUR  RADIO  ASSOCIATf 

TICKET  DEADLINES 

Advanced  registration  orders  must  be  postmarked  no  later 
than  May  1  (USA)  or  April  24  (Canada), 
■    Ticket  requests  that  are  received  AFTER  the  deadline  will  be 
processed  and  HELD  for  pick-up  at  the  Hara  Arena  box 
office  beginning  Wednesday,  May  13  at  9:00  a.m. 

EXHIBIT  SPACE 

See  our  Web  site  for  more  information,  {www.hamvention.org) 

■  Inside  Exhibit  Booths 

For  an  application,  please  Fax  (937)  376-4648  or  E-mail  to 
exh.ibits@hamvention.org 

■  Outdoor  Flea  Market  Space 

For  an  application,  please  Fax  (937)  276-8902 
or  E-mail  to  fleamkt@hamvention.org 
Flea  market  spaces  are  sold  IN  ADVANCE 
ONLY.  No  spaces  sold  at  gate! 

UNOFFICIAL  ACTIVITIES 

To  be  listed  in  our  program  and  on  our  Web  site, 

please  Fax  (937)  274-8369  or  E-mail  to 
info@hamvention.org 


Details  are  available  on  our  Weh  site.  (wwwMmvention.org) 

■  A  limited  number  of  paid  reserved  ADA  parking  permits  are 
available.  Free  ADA  off-site  parking  is  also  available.  Please 
send  requests  via  Fax/Phone:  (937)  669-1163  or  E-mail  to 
lmccoy@glassdty,net 

■  License  Exams  reservations  are  recommended,  Walk-ins 
accepted,  if  room  is  available. 

BUS  SERVICE 

Bus  service  will  be  provided  between  Hamvention,  Air  Force 
Museum,  Salem  Mali  and  Forest  Park  Mall  parking  areas.  Check 
our  Web  site  for  more  information,  (www.hamvention.org) 

COMMUNICATIONS 

WWW:  http://www.hamvention.org 

MAIL:  Hamvention,  Box964:  Dayton, 
Ohio  45401 -0964 

FAX  :  (937)  274-8369 

E-Mail:  info@hamvention.org 

PHONE:  (937)276-6930.  Chairman 
Voice  Mail  box  numbers  are  available  on 

our  Web  site. 


General  Chairman:  Dick  Miller,  N8CBU 
Asst.  General  Chairman:  Jim  Graver,  KB8PSO 


ADVANCE     REG  1ST  RATIO 


FOR  CHECK  OR  CREDIT  CARD  ORDERS: 

Make  checks  payable  to:  Dayton  HAMVENTJON 
Enclose  the  amount  indicated  in  LIS,  dollars,  For  credit  card 
orders,  please  add  S1 .25/ticket  service  charge.  A  $25  service 
charge  will  be  assessed  on  ail  returned  checks. 


Quantity 


Admission 

(valid  all  3  days) 

Grand  Banquet 

Alternate  Activities 


©  $15,00* 


9  $30.00** 


=  $ 


=  $ 


Saturday  Luncheon 

il  to:  Dayton  Hamvention  Box  1446  *  Dayton,  OH  *  45401-1446    Credit  Card  Seryice  Cha|rge 


or  FAX  to  (937)  278-4633 
Please  type  or  print  your  name  and  address  clearly! 


3  $10.00  =$ 

i  $1 .25/ticket      s  $ 

Total  $ 


*  S20.00  at  door     **$35.00  at  door,  if  available 
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Name 

Call 

Address 

City 

State            Zip 

Daytime  Phone  { 

) 

Evening  Phone  { 

) 

Expiration  Date: 


i    i    i 


Month 


Year 


PLEASE  PRINT!  THIS  IS  YOUR  RETURN  LABEL 


Number  10  on  your  Feedback  card 


An  RF  Sensing  Alarm 


Save  your  power  amplifier  stages  ...  and  your  reputation. 


1 


Bertrand  Zauhar 

4176SylvioSt. 

Laval  QC  H7R  5V8 

Canada 


Have  you  ever  walked  into  your  I 
shack  and  found  out  that  one 
of  your  transceivers  was  on 
the  air?  Surprise!  That  has  happened  to 
me  twice  in  the  last  couple  of  years, 
Once.  it  was  the  packet  TNC  that  had 
crashed,  leaving  the  two  meter  trans- 
ceiver on  the  air  Lor  I  don't  know  how 
long,  Thai  obviously  blocked  the  en- 
tire packet  BBS  traffic.  Whoops'  The 
second  time,  my  70  cm  satellite  uplink 
transceiver  and  amplifier  had  heen 
shooting  100  watts  of  RF  at  the  stars 
for  30  minutes  without  my  consent, 
thanks  to  one  of  the  gizmos  I  had 
built  to  control  the  riff.  Try  to  suess 
how  hot  the  linear  was!  T  decided  that 
Fd  had  enough.  Another  occurrence 
and  I  would  jeopardize  my  reputation 
forever. 

I  had  to  build  a  device  that  would 
alert  me  when  it  detected  a  continuous 
RF  transmission  lasting  more  than  five 
minutes  (a  safe  margin  since  1  usually 
do  not  read  the  newspaper  on  the  air!). 
The  device  would  have  to  be  broadband 
(HF/VHF/UHF).  be  sensitive  enough  to 
detect  a  Jive-watt  transmission  from  in- 
side the  shack  using  a  telescopic  an- 
tenna, and  produce  a  sound  loud 
enough  to  alert  me  an v where  in  the 
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house.  It  would  also  have  to  be  self- 
contained,  without  any  hookups  to  my 
radios.  After  a  bit  of  reading  and  think- 
ing, I  came  up  with  a  solution  that 
meets  all  the  initial  objectives.  Here  it 
is  in  detail. 

Circuit  description 

The  circuit  shown  in  Fig.  1  may  look 
scary  for  some  of  you,  but  it  isn't.  It 
can  be  broken  down  into  four  stages, 
Let's  look  at  them  one  at  a  time. 

The  first  stage  acts  as  an  RF  sensor  cir- 
cull.  It  is  made  of  UIC,  one  of  the  four 
operational  amplifiers  of  an  LM324 
chip,  and  its  associated  input  circuitry, 
UIC  is  used  as  a  voltage  comparator. 
Note  thai  the  two  UIC  inputs  (plus  and 
minus)  have  similar  DC  circuits  con- 
nected to  them.  The  plus  input  has  R7, 
R8  and  D3,  and  the  minus  input  has  R6, 
RIO  and  D5.  In  these  two  circuits,  D3 
and  D4  are  partly  biased  (about  200  mV 
of  forward  voltage)  to  better  exploit  the 
variation  of  voltage  versus  current  that 
the  diode  produces.  This  translates  into 
increased  RF  sensitivity. 

In  an  idle  condition  (no  RF  de- 
lected), potentiometer  R10  is  set  to 
make  the  voltage  at  the  minus  input  of 
U IC  slightly  lower  than  that  at  its  plus 


input.  This  keeps  the  output  of  com- 
parator UIC  saturated  to  the  "high" 
state  (near  supply  V+).  A  strong  RF 
signal  present  at  the  antenna  terminal 
Jl  reaches  D3,  a  Schottky  diode,  through 
C3,  a  coupling  capacitor  The  diode  rec- 
tifies this  signal  and  generates  a  drop 
of  voltage  at  D3  anode.  This  makes  the 
voltage  at  the  plus  input  of  UIC  fall 
below  the  one  set  at  the  minus  input. 
As  a  result,  the  output  of  comparator 
UIC  flips  down  to  the  "low"  state 
(near  ground).  In  this  slate,  the  circuit 
is  in  RF  detection  mode  and  timer 
U1B  is  activated.  Note  that  as  soon  as 
the  RF  signal  disappears,  the  compara- 
tor immediately  returns  to  its  high 
state,  resetting  the  entire  alarm  circuit. 
Ferrite  bead  FBI  and  resistor  R8  are 
used  to  block  the  RF  from  reaching  com- 
parator UIC.  Additional  RF  decoupling 
is  provided  by  capacitors  C2  and  C5. 

The  second  stage  acts  as  a  timer.  It  is 
made  of  U1B,  D4,  C4  and  R9.  U1B  is 
again  used  as  a  voltage  comparator. 
When  no  RF  is  detected,  capacitor  C4 
is  kept  charged  by  the  "high"  state  of 
UIC.  When  RF  is  detected  by  the  First 
stage,  capacitor  C4  is  left  "floating"* 
and  stmts  to  slowly  discharge  through 
R9,  When  C4  is  sufficiently  discharged. 
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Synthesized 

FM  Stereo 

Transmitter 


Mrcroprocessor  controlled  for  easy  frequency  programming  using 
DIP  switches,  no  drift,  your  signal  is  rock  sofa  ail  the  time  ■  just 
\'<z  :he  commercial  stations.  Audio  quality  is  excellent,  connect  to 
the  line  output  of  any  CD  player,  tape  deck  or  mike  mixer  and 
you" re  on-tne-air.  Foreion  buyers  will  appreciate  the  high  power 
output  capability  of  lheTM*25;  many  Caribbean  folks  use  a  single 
FM-25  to  cover  the  whole  island!  New;  unproved,  clean  and  hum- 
free  runs  on  either  12  VDC  or  120  VAC.  Kit  comes  complete  with 
case  set,  whip  antenna,  120  VAC  power  adapter  -  easy  one 
evening  assembly. 

FM-25,  Synthesized  Rl  Stereo  Transmitter  Kil ,™,„„«„5 129,95 


Tunable  FM 

Stereo 
Transmitter 


A  lower  cost  alternative 
to  our  high  performance  transmitters.  Offers  -great  value,  tunable 
over  the  SB- 108  MHz  FM  broadcast  band,  plenty  of  power  and  our 
manual  goes  into  great  detail  outlining  aspects  of  antennas,  trans- 
mitting range  and  the  FCC  rules  and  regulations.  Connects  to  any 
cassette  deck,  CO  player  or  mixer  and  you're  on-the-air,  you'll  be 
amazed  at  the  exceptional  audio  quality!  Runs  on  internal  9V  bat- 
tery  or  external  pcwer  from  5  to  15  VDC,  or  optional  120  VAC 
adapter.  Add  our  matching  case  and  whip  antenna  set  for  a  nice 
finished  Jook. 

FhMOA,  Tunable  FM  Stereo  Transmitter  Kit „„$3195 

CFM,  Matching  Case  and  Antenna  Set SI 4.95 


RF  Power 

Booster 

Amplifier 


Add  some  serious  muscle  to  your  si  anal,  boost  power  up  to  1 
watt  over  a  frequency  range  of  100  KHz  to  over  1000  MHz!  Use 
as  a  lab  amp  for  signal  generators,  plus  many  fore  ion  users 
employ  the  LPA-1  fo  boost  -he  pcwer  of  their  FM  Sfereo  transmit- 
ters, providing  rado  service  'h  rough  an  entire  town.  Power 
required:  12  to  15  volts  DC  at  250mA,  gain  of  38dB  at  10  MHzr 
10  dB  at  1000  MHi.  For  a  neaL  professionally  finished  look,  add 
the  optional  matching  case  set, 

LPA-1,  Fewer  Booster  Amplifier  Kit .m„«„$39,95 

CLPA:  Matching  Case  Set  for  LPA-1  Kit _„...,$R95 

LPA-1  WT,  Fully  wired  LPA-1  with  Case M„..$99.95 


Micro  FM 
Wireless  Mike 


World's  smallest  FM  transmitter.  Size  of  a  sugar  cubef  Uses  SMT 
(Surface  Mounl  Technology)  devices  and  mini  elect  ret  condenser 
microphone,  even  the  battery  is  included,  We  give  you  two  com* 
plete  sets  of  SMT  parts  io  allow  for  any  errors  or  mishaps-build  it 
carefully  anrj  you've  gol  extra.  SMT  parts  to  build,  another!  Audio 
quality  and  pickup  is  unbelievable,  transmission  range  up  to  300 
feet,  tunable  to  anywhere  in  standard  FM  band  88  toiDS  MHz. 
7/6V  x  3/S"h  x  3/4"h. 

FM-S  Micro  Fill  Wireless  Mike  Kit. „ ..„.., „.$19,95 


Crystal 

Controlled 

Wireless 

Mike 


Super  stable,  drift  free,  not  affected  by  temperature,  metal  or  your 
body!  Frequency  is  set  by  a  crystal  *n  tile  2  meter  Ham  band  of 
146.535  MHz,  easily  picked  up  on  any  scanner  radio  or  2  meter 
rig.  Changing  the  crystal  to  put  frequency  anywhere  in  the  140  to 
160  MHz  range-crystals  cost  only  five  or  six  dollars.  Sensitive 
eledret  condenser  mike  picks  up  whispers  anywhere  m  a  room 
and  transmit  up  lo  1/4  mile.  Powered  by  3  volt  Lilhium  or  pair  of 
watch  batteries  which  are  included,  Uses  the  latest  in  SMT  sur- 
face mount  parts  and  we  even  include  a  few  extras  in  case  you 
sneeze  and  loose  a  part! 

FM-6,  Crystal  Controlled  FM  Wireless  Mike  Kit. S39.95 
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Super  Pro  FM  Stereo 
Radio  Transmitter 


A  truly  professional 
frequency  synthe- 
sized FM  Stereo 
transmitter  station  n 
;  one  easy  to  use, 
handscme  oabinet. 
Most  radio  stations 
require  a  whofe 
equipment  rack  to 
hold  all  the  features 


we've  packed  into  the  FM-1 00,  Set  frequency  easily  with  the  UpDcwn 
freq  buttons  and  the  big  LED  digital  display  Pius  there's  inpui  mt  pass  fil- 
tering thai  gives  great  sound  no  matter  what  the  source  (no  more  squeals 
orswishhg  sanos  from  cheap  CO  player  inputs!)  Rsak  limiters  for  maxi- 
mum 'punch*  in  your  audio  -  without  over  modulation,  LEDbergraoh  meters 
for  easy  setting  of  audio  levels  and  a  buit-in  mixer  wiib  mike  and  line  level 
inputs.  Churches,  drive-ins,  schools  and  colleges  find  Ihe  FM-1 00  to  be  the 
answer  to  tier  transmitting  needs,  you  wi  too.  No  one  offers  aJJ  these  fea- 
tures at  this  price!  Kit  hdudes  cabinet,  whip  antenna  and  120  VAC  supply. 
We  ateo  offer  a  high  power  export  version  of  the  FM-1 00  that's  Fully  assem- 
bled with  one  watt  of  RF  power,  for  miles  of  pioc/am  coverage,  ife  expat 
version  can  only  tie  shipped  outside  the  USA.  or  btttr?  ifte  OS  if  accompa- 
nied oy  a  signed  statement  that  the  unit  wif  be  exported. 


FM-1 00,  Professional  FPU  Stereo  Transmitter  Kit. 
FK1-100WT,  Fully  Wired  High  Power  FIHMOO, 
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AM  Band 

Radio 
Transmitter 


<w™  *--  . , 


Ramsey  AM  radio  transmitters  operate  in  the  standard  AM  broad- 
cast band  and  are  easily  set  to  any  clear  channel  in  your  area. 
Our  AM-25,  'pro'  version,  fully  synthesized  transmitter  features 
easy  frequency  setting  DIP  switches  for  stable,  no-drift  frequency 
control,  while  being  jumper  salable  for  higher  power  output" where 
regulations  allow.  The  entry-leveJ  AlvM  uses  a  tunable  transmit 
oscillator  and  runs  the  maximum  10O  milliwatts  of  power.  No  FCC 
license  Is  required,  expected  range  is  up  to  1/4  mile  depending 
uoon  antenna  and  conditions.  Transmitters  accept  standard  line- 
level  inputs  from  tape  decks,  CD  players  or  mike  mixers,  and  run 
on  12  volts  DC.  The  Pro  AM-25  comes  complete  with  AC  power 
adapter,  matching  case  set  and  botlom  loaded  wire  antenna.  Our 
entry-level  AM-1  has  an  available  matching  case  and  knob  set  for 
a  finished,  professional  look. 

AM-25  Professional  AM  Transmitter  Kft...^„ „ _ „£1 29.05 

AM-1  Entry  level  AM  Radio  Transmitter  Kit.., .$29.95 
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Tone-Grabber 

Touch  Tone 

Decoder / 

Reader 


Dialed  phone  numbers, 
repeater  codes,  control 
'codes,  anywhere  touch- 
tones  are  used,  your  TG-1  will  decode  and  store  any  number  it 
hears.  A  simple  hook-up  to  any  radio  speaker  or  shone  line  is  all 
that  is  required,  and  since  the  TG-1  uses  a  central  office  quality 
decoder  and  microprocessor,  il  will  decode  digits  at  virtually  any 
speed!  A  256  digit  non-volatile  memory  stores  numbers  for  100 
years  -  even  with  the  power  turned  off,  and  an  8  digit  LED  display 
allows  you  to  scroll  through  anywhere  in  memory,  To  make  it  easy 
to  pick  out  numbers  and  codes,  a  dash  is  inserted  between  any 
group  or  set  of  numbers  that  were  decoded  more  than  2  seconds 
apart.  The  TG-1  runs  from  any  7  to  15  volt  DC  power  source  and 
is  both  voltage  regulated  and  crystal  controlled  for  the  ultimate  In 
stability.  For  stand-alone  use  add  our  matching  case  set  for  a 
clean,  professionally  finished  project.  We  have  a  TG-1  connected 
up  hore  at  the  Ramsey  factory  on  the  FM  radio.  It's  fun  to  see  the 
phone  numbers  that  are  dialed  on  the  morning  radio  show! 
Although  the  TG-1  requires  less  than  an  evening  to  assemble  (and 
is  fun  to  build;  too!),  we  offer  the  TG-1  fully  wired  and  tested  in 
matching  case  for  a  special  price. 
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CTG,  Malchjig  Case  Set  for  TG-1  Kit Si 4.95 

TtMWT,  Fully  Wired  Tone  Grabber  with  Case,« *m « $T49,95 

Alrlt"3,      It     VOI[     UU      Vigil      KIUC|    fiQ-SpiVr, ,,,„ HMI HMIHIIHHMI H44$VF?3 


World's 
Smallest  TV 


Perfect  video  transmission 
from  a  transmitter  you  can 
hide  under  a  quarter 
and  onFy  as  thick  as  a  \ 
stack  of  four  pennies- 
that's  a  nickel  in  the 
picture!  Transmits 
color  orB&W  up  to 
150'  tc  any  TV  tuned  :c  cabe  channel  59  with  a  solid  20  mW  of 
power.  Crystal  controlled  for  no  frequency  drift  with  performance 
that  equals  law  enforcement  models  that  cost  hundreds  morel 
Deluxe  model  includes  sound  using  a  sensitive  built-in  mike  that 
will  hear  a  whisper  15  feet  away!  Units  run  on  9  volts  and  hook- 
up to  most  any  CCD  camera.  Our  cameras  shown  betow  have 
been  tested  to  mate  perfectly  with  The  Cube  and  work  great, 
Fully  assembled. 

WOQQVidee and AufoTansmitfer Cute. t. , ti  $149.95 


CCD 

Camera 

Interface 

Board 


Here's  a  nifty  little  kit  that  eases  hook-up  of  your  CCD  camera 
module  to  any  video  monitor,  VCH  or  video  in pu I  TV  set.  The 
board  provides  a  voltage  regulated  and  filtered  source  to  power 
the  camera  (CCD  Cameras  require  a  stable  source  of  power  for 
best  operation),  sensitive  eleotret  condensor  mike  for  great 
sound  pick-up  and  RCA  Phono  jacks  for  both  audio  and  video 
outputs.  Runs  on  11  -20  VDC 


I  EM  Interface  Board  Kit 
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.$14.95 


CCD 

Video 

Cameras 


If  yo^  re  coding  for  5  good  quality  CCD  board  camera,  stop 
right  here!  Our  cameras  use  top  qua  lily  Japanese  Class  'A' 
CCD  arrays,  not  the  off-spec  arrays  that  are  found  on  many 
other  cameras.  You  see,  the  Japanese  suppliers  grade  the 
CCDs  at  manufacture  and  some  manufacturers  end  up  with  the 
off-grade  chips  due  to  either  cos'  constraints  or  lack  of  buying 
lciout'.  These  cameras  nave  nice  dean  fields  and  excellent " 
sensitivity,  you'll  really  see  the  difference,  and  if  you  want  to 
see  in  the  dark,  these  are  super  |R  (Infra-Red)  sensitive! 
Available  with  Wrde-angle  (805)  or  super  slim  Pin-hole  style 
lens.  Both  run  on  9  VDC  and  produce  standard  1  volt  p-p 
V'deo.  Add  one  of  our  transmitter  units  for  wireless  transmission 
to  any  TV  set.  or  add  our  Interface  board  (below)  for  Audio 
sound  pick-up  and  direct  wire  connection  to  any  Video  monitor 
or  iV  video/audio  input  jacks.  Fully  assembled. 


CC  DWA-2  CCD  Camera,  vvkle-angle  tern 

CCDPB-2  CCD  Camera,  slim  lit  pinhole  fens., 
IR-1 IR  Illuminator  Kil 


399jSfi 

„.-... $99.95 

miiiri!*u£Ti,ijJ 


Call  for  our  Free  Catalog ! 

RAMSEY  ELECTRONICS,  INC. 

793  Canning  Parkway 
Victor,  NY  14564 

Order  Toll-free:  1-800446-2295 

bit*-  t  ■■  hilt-  i 


Technical  Info,  Order  Status 
Call  Factory  direct:  (716)  924-4560 

www.ramseyefectronics.com 


■  'i. 


OIJGftVER 

illl  USE  life!,  MX, 


ORDERING  tNFQ:  Satisfaction  Guaranteed.  Examine  for  10 

days,  if  not  pleased,  return  in  original  form  for  refund.  Add 
£6.95  for  shipping,  handling  and  insurance.  Orders  under  $20, 
add  $3.00.  NY  residents  add  7%  sales  tax.  Sorry,  no  CODs. 
Foreign  orders,  add  20%  for  surface  mail  or  use  credit  card 
and  specify  shipping  method. 


*:■ 
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COAX 
RO-I7J 


ANT 
{BNCI 


COMPONENTS  LOCATED  ON  PCS 


Fig.  1.  Circuit  diagram  for  the  RF  Sensing  Alarm, 


after  approximately  live  minutes,  the 
voltage  at  the  plus  input  of  UIB  falls 
below  the  one  at  the  minus  input  which 
is  set  hy  D5  (about  200  mVDC).  As  a 
result,  the  output  of  comparator  UIC 
flips  down  to  the  "low"  stale  (near 
ground).  In  this  state,  the  alarm  is 
tripped,  The  timer  stage  drives  piezo 
oscillator  Ul  A  and  PNP  transistor  Q I . 
The  latter  is  added  to  drive  an  external 
device  with  a  voltage  close  to  V+  when 
the  alarm  is  tripped.  The  two  diodes  in 
series  with  the  emitter  provide  a  drop  of 
voltage  so  that  the  base-emitter  junction 
of  Ql  is  not  biased  when  UIB  output 
is  in  "high"  state.  The  2N3906  or 
equivalent  transistor  will  safely  supply 
a  current  of  up  to  50  mA. 

The  third  stage  is  an  astable  multi vi- 
brator (square  wave  oscillator)  and  is 
made  of  UlA  and  surrounding  compo- 


Photo  A.  The  prototype,  assembled  on  a 
universal  printed  circuit  board, 
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nents.  It  drives  the  piezo  transducer  to  pro- 
duce a  loud  high-pitched  sound.  The  os- 
cillator circuit  will  operate  only 
when  the  output  of  UIB  presents  a 
'low'*  state.  Diode  D2  serves  as  an 
isolating  device  between  the  two  stages 
when  UIB  is  in  L1ow*'  state.  The 
oscillator's  frequency  is  set  by  capacitor 
CI  and  resistor  R5.  The  values  chosen 
make  the  circuit  oscillate  at  approxi- 
mately 2600  Hz,  a  frequency  thai  causes 
the  piezo  to  generate  the  loudest  sound 

The  last  stage  is  a  simple  buffer  U 1 D 
that  sinks  current  to  turn  on  LED  Dl 
whenever  an  RF  signal  is  sensed  by 
UIC,  R3  limits  the  current  to  a  safe 
level  for  the  buffer,  less  than  20  mA. 

The  balanced  input  configuration  of 
comparator  UIC  allows  the  supply 
voltage  V+  to  vary  over  a  wide  range 
and  the  entire  circuit  will  still  work. 
I  designed  the  circuit  for  a  13.8  volts 
supply,  but  I  verified  that  the  circuit 
works  down  to  approximately  10  volts 
without  recalibrating  it,  and  down  to  ap- 
proximately five  volts  if  recalibrated. 
The  high  end  of  the  range  is  more  deli- 
cate to  set  since  devices  such  as  the 
LED,  the  piezo  transducer  and  polar- 
ized capacitors  may  be  overstressed  if 
component  value  changes  are  not  made, 
Consequently,  I  would  not  recommend 
going  beyond  20  volts. 


Circuit  assem 


This  project  is  relatively  inexpensive 
to  assemble.  II"  all  the  components  arc 
purchased,  it  should  cost  less  than  $25 
to  build  it.  Obviously,  your  junk  box's 
size  will  dictate  the  cost,  I  reused  com- 
ponents taken  from  old  PCBs  and  built 
the  project  lor  less  than  five  dollars,  in- 
cluding PCB  and  box. 

As  shown  in  Photo  B.  I  elected  to 
design  a  PCB  for  the  project.  It  is  a 
rather  compact  design,  The  intent  here 
is  to  make  the  PCB  111  in  a  common 
Hammond  1591 A  plastic  box.  Note 
that  the  circuit  can  be  assembled  us- 
ing other  techniques:  universal  PCB, 
veroboard,  dead-bug,  wire- wrap  and 
even  a  combination  of  these  techniques- 
The  layout  is  not  critical  except  for  the 
RF  portion  of  the  circuit:  Components 
D3.  C3,  FBI  and  R8  should  be  mounted 
as  close  as  possible  to  each  other,  using 
very  short  leads.  This  will  guarantee 
proper  operation  up  into  the  UHF  spec- 
trum. Also,  decoupling  capacitors  C2 
and  C5  should  be  mounted  as  close  as 
possible  to  pins  9  and  10  of  UIC. 

An  1C  socket  for  Ul  is  desirable 
since  the  LN1324  is  rather  sensitive  to 
pin  shorting  compared  to  other  opera- 
tional amplifiers  Tve  used  in  the  past. 
With  a  socket,  replacing  it  is  a  snap. 

Ferrite  head  FBI  is  inserted  over  a 
short  piece  of  solid  wire  and  the  wire  is 
soldered  to  the  PCB  pads.  Potentiometer 
RIO  is  located  on  the  PCB  edge  so  that 
its  adjustment  screw  can  he  accessed 
through  a  small  hole  drilled  on  one  of 
the  faces  of  the  box.  Tve  chosen  not  to 
put  connectors  for  external  connec- 
tions to  the  LED,  the  piezo  transducer, 
supply  line  and  the  auxiliary  output. 
Solder  small  £>augc  (#26  or  smaller) 
wires  directly  to  the  PCB  pads  and 
connect  the  other  ends  to  the  external 
devices. 

For  antenna  connection,  T  recom- 
mend using  a  female  panel-mount 
BNC  connector.  It  is  small,  reliable 
and  will  accept  most  right-angled  tele- 
scopic antennas  when  mounted  hori- 
zontally Other  RF  connectors  can  be 
used  if  desired.  Since  the  input  imped- 
ance of  the  circuit  is  quite  high,  main- 
taining a  constant  impedance  through 
the  connectors  is  not  an  issue.  In  gen- 
eral, though,   it  is  good  practice   to 


avoid  using  UHF  connectors  (PL-259/ 
SO-239)  when  working  above  200  MHz, 
since  they  are  not  of  constant  impedance 
type.  For  coaxial  cable,  a  short  piece  of 
RG-174  type  or  equivalent  is  preferred 
to  limit  overstressing  of  the  PCB  pads. 
This  type  of  coax  is  much  easier  to  route 
in  a  small  box  anyway.  Solder  the  bare 
ends  directly  to  the  pads. 

Someone  may  decide  that  five  min- 
utes of  margin  before  alerting  is  too 
short.  C4  and  R9  make  up  the  RC  cir- 
cuit thai  determines  the  duration.  The 
discharge  rate  can  be  varied  by  chang- 
ing the  value  of  C4  and/or  R9.  Fig,  2 
shows  a  plot  of  resistor  R9  as  a  func- 
tion of  time  for  different  supply  volt- 
ages V+.  This  graph  gives  a  ballpark 
idea  of  the  resistor  value  to  pick,  I 
computed  this  graph  using  a  tantalum 
capacitor  for  C4. 1  verified  that,  in  gen- 
eral, tantalum  capacitors  match  closer 
to  the  theoretical  exponential  dis- 
charge curve  than  do  electrolytic  ca- 
pacitors. If  an  electrolytic  capacitor  is 
used  instead,  the  user  can  expect  to  get 
about  10  %  longer  duration  than  what 
is  indicated  on  the  graph.  Electrolytic 
capacitors  are  far  from  being  perfect 
devices  (farther  than  tantalum)  and 
their  unwanted  characteristics  tend  to 
lengthen  the  discharge  duration.  Also 
note  that  tolerances  on  the  capacitor 
values  will  affect  the  duration  as  well. 

Some  comments 


Piezo  transducers  have  a  resonance 
frequency  that,  when  submitted  to, 
produces  the  loudest  sound.  The  piezo 
I  used  came  out  of  my  junk  box.  I  found 
that  a  10  k  resistor  for  R5  produced  the 
loudest,  most  unpleasant  sound.  Using 
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Photo  B.  The  fatly  wired  unit,  before  closing 
the  cover. 


THE  ORIGINAL  WD4BUM 

HAM  STICK  'H 
ANTENNAS 

for  HF  MOBILE  OPERATION 

$19.95each 


The  only  lightweight  HF  mobile 
antenna  recommended  by  no  led 
author  Gordon  West,  WB6N0A 


•  Monobanders  for  75  to  6  meters, 

•  Very  rugged  fiberglass  &  stainless  sleel 
I  •  Telescopes  for  easy  adjustment 

I*  3/3  x  24  TPl  base  fits  most  mounts 
•  Low  profile  &  low  wind  lo&d. 

•  Needs  no  springs  or  guy$. 
■  Complete1  tuning  &.  matching 

ifigirueiiong  included. 

•  AporoxirTtateiy  7  ft  tall, 

•  600  watts 


Cat,  # 

Band 

Cat  J 

Band 

91 /b 

75  meters 

9115 

15  meters 

9140 

40  meters 

9112 

12  meters 

9130 

30  meters 

9110 

1 0  meters 

9120 

20  meters 

9106 

6  rneters 

9117 

17  meters 

NEW  ENHANCED 

DISCONE 

SCANNER  ANTENNA 

Only  $36.95 

•  800  To  900  MHz 
enhancement 

■  Transmit  on  146. 
22D,  ana  440 
amateur  bands: 

•  Raied  to 
160  Watts. 

■  Compact,  wll 
fit  in  36"  x36~ 
space 

•  Receives  ail  AM-FM  &  SSB  frequencies. 

•  Gsin  improves  wilh  frequency  mcrease. 

•  Mounts  to  any  vertical  mast  r  to  1  '#* 

•  Aluminum  mount  &  elements, 

•  B  cone  A  S  disk  elements — same  as 
ether  discones  selling  far  nearly  3  limes 
our  price. 

•  Accepts  standard  PL-259  connector. 

•  For  type  "N-'  connector  acd  £5.00. 


MOBILE  COLINEAR 
ANTENNAS 

THE  ULTIMATE  PERFORMER 

•  Hones!  4.5dE  gain, 

•  1 000  watts  DC 

•  1 7-7  ph  stainless  sleel  top  sec. 

•  Rugged  fiberglass  base  station 

•  Base  luting  is  std  3/8  x  24  TPJ. 

Length 
146MHz7'2"»  9033 -220  MHz  4'9- 
9440-  440  MH2  2'S" 


3007 


$19.95 


Base  slats  on 

version  available 

9007-B  *  9038- B  -  9440- B 


$2g.95 


Tri-Magnetic  Mount 

MODEL  375 


&  Only  $39.95 


Lakeview  Company,  Inc. 

3620-9A  Whitehall  ftd.,  Anderson,  Sfc  29626  *  S64-226-6990 
FAX:  864-Z25-4565  *  E-Mail:  hamstick@hamstick.com  •  www.hamstick.com 


.  i 


ALL  100%  MADE  IN  USA       Add  $7  per  order  S/H 


•Holds  all  Hamstick 
Antennas  and 
many  others. 

•Over  400#  Of 
holding  power. 
*\T  X  1d"  foot  print 


Now  wilri  no-rusL 
all  stainless  steer 
hardware 


•3/S  i  24  thread 
mounting. 

•  lSrFtG  &8  coax 
w/PL-259 

•  No  rust  aluminum 
construction 


CIRCLE  275  ON  READER  SERVICE  CARD 


i 


a  different  piezo  clement  may  require  a 
different  value  of  resistance.  I  suggest 
temporarily  connecting  a  50  kQ  poten- 
tiometer to  find  your  piezo's  tfcsweet 
spot"  You  can  then  measure  the  re- 
quired resistance  with  an  ohmmeter  di- 
rectly on  the  potentiometer  and 
substitute  it  with  the  closest  resistor 
value  at  the  end. 

You  may  have  noticed  that  some 
piezo  transducers  have  three  wires 
and  some  have  two.  Only  two  wires 
are  used  here.  The  third  wire  is  a 
feedback  signal.  If  the  piezo  you  arc 
using  has  three  wires,  the  black  wire 
goes  to  ground,  the  red  goes  to  the  os- 
cillator and  the  blue  (or  other  color)  is 
not  connected. 

Make  sure  you  use  an  "external 
drive"  type  of  piezo  transducer  Some 
piezos  come  with  built-in  oscillator 
circuits  and  will  only  function  if  they 
are  connected  to  the  auxiliary  output 
provided  by  Ql. 

Finally,  if  means  of  alerting  other  than 
piezo  are  preferred,  you  can  use  the  aux- 
iliary output  to  drive  an  external  device. 
hi  this  case  you  don't  have  to  install 
components  Rl,  R2,  R4,  R5,  C 1  and  D2. 
Put  jumper  leads  at  the  place  of  C 1  and 
R4  to  ground  the  unused  LM324  inputs. 

Continued  on  page  14 


NEW  CATALOG 

CALL  TOLL  FREE:  1-80G-JAN-XTAL 

Quality  Crystals 
and  Oscillators  for: 

AMATEUR  BANDS' CB« MARINE  VHF 
SCANNERS  .MiCflOPROCESSORS'PAGERS 

P.O.  Box  60017  •  Fort  Myers,  Florida  33906 
•*-»    (941)936-2397 


CIRCLE  242  ON  READER  SERVICE  CARD 


<ru> 


BIOELECTR1FIER 

EXPERIMENTAL  MICRO- CURRENT   SUPPLY 
NoTf   FULLY   ASSEMBLED   with    batteries    and 
FINE  SILVER  (not  stainless  steel)   electrode  a 

$89,50  +82.50  S&H 

Beware   of  IMITATIONS/ 
COLLOIDAL  SILVER   GENERATORS 

7.APPERS,   SILVER   ELECTRODES,   SEMI -KITS,    frte. 

send   SASE   for  information 
On    the    WEB:      wTrw.infoooEnrcom/^  thomil/ 


To  order,   send  CHECK  ctr  MONEY  UR3ER   ia: 

THOMAS   MILLER,   WA8YKN 

314   South   9th   Street 

Richmond,   IN  47374 

Voice/FAX   (765)   962-3500     ihomil^inJoeoin.eom 
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RF    ALARM 


s 


Photo  C  The  completed  project  and  the 

telescopic  antenna . 


Calibrating  and  testing 

When  everything  is  assembled  and 
visually  inspected,  it  is  time  to  apph 
DC  supply  to  the  circuit.  When  doing 
so.  if  the  piezo  sounds  right  away, 
adjust  RIO  until  it  stops,  If  you  can 
monitor  the  supply  current  to  the  de- 
sign using  an  ammeter,  it  should  be 
less  than  10  mA.  Next  do  the  touch- 
ing test.  There  should  not  be  any  hot 
components. 

Diodes  D3  and  D5  must  be  at  the 
same  temperature  before  calibration  is 
performed.  This  is  critical  since  tem- 
perature offsets  can  create  millivolts 
of  di (Terence  and  unbalance  the  circuit 
Do  not  touch  the  PCB  for  a  few  min- 
utes before  soinn  any  further.  To  call- 
brate  the  unit  you  will  need  a  digital 
voltmeter  of  10  MQ  or  higher  input  im- 
pedance that  can  read  down  to  the 
millivolt.  First  connect  the  voltmeter  be- 
tween UIC  pin  10  and  ground.  Measure 
the  voltage  and  make  a  note  of  it  Then 
move  the  voltmeter  *s  red  probe  to  U I C 
pin  9r  Adjust  potentiometer  RIO  to 
brim:  the  voltage  at  pin  9  higher  than 
the  voltage  previously  measured  at  pin 


(W^ft  THfl*Hir  V*l0U*V+  |C4»H|6uf.  tantalum  j 


Fig.   2,    R9    vs.    time    for    various    V+ 
(C4=i00jjF.  tantalum). 
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10.  The  LED  should  turn  on.  Backing 
off  on  RIO  to  bring  the  voltage  below 
the  one  at  pin  10  should  turn  off  the 
LED.  This  verifies  that  the  comparator 
stage  is  working  properly  Now.  adjust 
potentiometer  R10  so  that  the  voltme- 
ter reading  on  pin  9  is  three  to  five  mil- 
livolts lower  than  the  value  noted  from 
pin  10,  This  completes  calibration. 

At  this  point  you  are  ready  to  verify 
the  circuit  using  RF.  Attach  an  antenna 
to  JL  Transmit  a  constant  amplitude 
signal  (AM,  FM,  modulated  SSB) 
from  any  of  your  radios  with  at  least 
five  watts  of  output  power  (using  an- 
other antenna,  of  course!)  and  verify 
that  the  LED  comes  on  when  RF  is 
present.  Moving  the  antenna  around 
in  the  shack,  for  example  close  to  a 
windows  may  give  better  results.  To 
verify  the  alarm  circuit,  you  must 
maintain  RF  presence  for  at  least  five 
minutes  before  you  can  hear  the  sound. 
Make  sure  the  frequency  chosen  will  not 
interfere  with  ongoing  Q5CX  and  iden- 
tify yourself  often.  When  the  alarm 
sounds,  stop  transmitting  and  verify- 
that  the  alarm  stops  and  that  the  LED 
turns  off.  Try  detecting  RF  at  other 
frequencies  to  verify  sensitivity  flatness. 

Performance 


Using  a  calibrated  signal  generator.  I 
verified  that  the  alarm's  sensitivity  is 
about  seven  millivolts  RMS  of  RF  and 
is  quite  Oat  from  1  MH/  to  550  MHz. 
Sensitivity  depends  on  how  close  the 
two  voltages  at  the  inputs  of  compara- 
tor UIC  are.  The  circuit  is  stable  as 
long  as  the  entire  design  is  at  the  same 
temperature.  This  is  the  case  when  all 
the  electronics  arc  enclosed  in  a  box, 
I've  used  the  alarm  for  a  few  months 
now  and  haven't  had  to  recalibrate  it. 
Since  the  RF  sensing  circuit  is  not 
tuned,  selectivity  is  dictated  by  the 
type  of  antenna  used.  I  found  that 
about  two  feet  of  antenna  is  enough  for 
proper  operation  at  all  frequencies, 
HE  VHK  UHF.  I  put  the  alarm  box  on 
top  of  my  radio  console  and  I  use  a 
telescopic  antenna.  Note  also  that  my 
shack  is  located  in  a  basement.  A  bit  of 
experimenting  here  with  antenna  type, 
position  and  length  may  be  required. 
I've  also  verified  that  I  can  hear  the 
alarm  sounding  wherever  1  am  located 


C1 


FB1 


J1 


Q1 


R3 


R5 


R8 


Socket 


Box 


Parts  List 

.01  pF  ceramic 


C2*  C3, 

1000  pF  ceramic 

C5 

C4 

100  ^iF(  25  V  tantalum  or 

electrolytic 

C6 

10  uF,  25  V  tantalum  or 

electrolytic 

C7 

.1  pF  ceramic 

D1 

LED,  any  color 

D2,  D4,     1 1M4 1 48  or  equ  ivalent 
D6f  D7 

D3.  D5      1N5711  Schottky 


Ferrtte  bead 


BNCT  female  panel  mount 
2N3906,  PNP  or  equivalent 


R1,  R2T      100  k,  1/4  W  5% 
R4 


1  k,  1/4  W  5% 
10  k.  1/4  W  5% 


R6t  R7       1  M.  1/4W5% 


27  k,  1/4  W  5% 


R9 

470  k,  1/4  W  5% 

R10 

50  k,  10-turn  pot  {Bourns 
3006  type) 

R11 

22  k,  1/4  W  5% 

U1 

LM324  quad  op  amp 

X1 

Piezo,  MuRata  PKM-11  or 
Radio  Shack  #273*73  or 

equivalent 
14-pin  DIP 


Coax         RG-1 74  or  equivalent 


Hammond  1591 A 
suggested 


Right-angle  BNC  telescopic  antenna 


Table  1.  Parts  list. 


in  the  house.  This  sound  is  equivalent 
to  a  smoke  detector,  so  you  shouldn't 
have  any  problems  hearing  it. 

I  have  not  been  alerted  by  my  new 
alarm  yet,  but  it  gives  me  a  peace  of  mind 
that  I  never  had  before.  Knowing  that 
it's  there  makes  all  the  difference! 


Number  t5  on  your  Feedback  card 


A  Pleasant  Visit  to  the  DDS 

Direct  Digital  Synthesis  is  the  latest  technology  in  signal  generation. 


Hugh  Wells  W6WTU 
1411  18th  Street 

Manhattan  Beach  CA  90266-4025 


here  has  been  quite  an  evolu- 
tion over  the  years  in  signal 
generation  and  frequency  con- 
trol Signal  generation  began  by  using 
a  self-excited  oscillator  ihe  stability  of 
which  left  a  lot  to  be  desired.  As  more 
signals  appeared  on  the  bands,  greater 
oscillator  stability  was  sought.  The 
need  for  improved  stability  embraced 
the  use  of  quartz  crystals,  which 
solved  the  stability  problem.  Later  on, 
the  demand  for  multiple  frequency 
channels  increased  and  created  a  new 
set  of  problems  requiring  the  use  of 
many  crystals  in  a  single  radio.  The 
cost  of  the  radio  was  driven  upward  as 
a  result. 

The  answer  to  these  problems  was 
the  development  of  the  Phase- Locked 
I „oop  (PLI . »  s\ nthesi/er.  which  provided 
multiple  frequency  capability  along  with 
the  stability  of  the  quart/  crystal  at  every 
generated  frequency.  The  latest  technol- 
ogy in  frequency  synthesis  is  called 
Direct  Digital  Synthesis  (DDS)  and 
differs  greatly  in  design  from  the  PLL 
system,  yet  the  end  result  can  be  the 
same.  Before  discussing  the  DDS  sys- 
tem, it  is  perhaps  best  to  review  the 
PLL  system  in  order  to  establish  a 
comparison  of  the  frequency  synthesis 
processes  involved. 


PLL  synthesizer 

Frequency  synthesizers  gel  their 
name  from  being  able  to  generate  a 
great  number  of  discrete  frequencies 
uith  the  same  stability  as  that  of  a 
quartz  crystal  while  utilizing  perhaps 
only  one  crystal  {although  more  than 
one  may  be  used  in  the  synthesizer  in 
order  to  meet  specific  design  criteria). 

A  PLL  synthesizer  is  shown  in  Fig.  1, 
in  which  a  VCO  (voltaue-eontrolled 
oscillator)  is  used  to  generate  the  out- 
put signal,  To  set  the  VCO  to  a  specific 
frequency,  it  is  necessary  to  lock  it  to  a 


stable  frequency  source,  which,  in 
this  case,  is  a  clock,  A  clock,  in  real- 
ity, is  a  quart/  crystal  oscillator.  To 
make  the  PLL  circuit  function,  the 
signal  output  of  the  VCO  and  the  out- 
put from  the  clock  are  compared  in  a 
phase  detector  where  the  phase  angle 
will  always  be  90  degrees  when  the 
VCO  is  locked  to  the  clock.  Should  the 
VCO  attempt  to  shift  in  frequency,  the 
phase  detector  will  develop  a  DC  out- 
put \oltage  sufficient  to  steer  the  VCO 
back  to  a  phase  difference  of  90  de- 
grees. In  other  words,  the  VCO  is 
phase- locked  to  the  clock. 


PHASE 

DETECTOR 

0 


VCO 


RF 
OUTPUT 


+  N 


T 


FREQUENCY 

CONTROL 

INPUT 


Fig.  I.  Block  diagram  of  a  basic  phase-locked  loop  system  with  the  major  Jam  lions 
shown. 
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Fig.  2.  Black  diagram  of  a  haste  DDS  with 
the  major  functions  shown* 


It  isn't  necessary  lhat  the  clock  and 
VCO  be  on  the  same  frequency.  In 
fact,  they  are  rarely  ever  on  the  same 
frequency.  To  achieve  a  frequency 
Separation  and  siill  obtain  ihe  90-de- 
grce  phase  shift,  the  signals  fed  into 
the  phase  detcclor  may  be  shifted  to 
any  design-convenient  frequency;  typi- 
cally lower,  A  frequency  divider  is 
placed  between  the  VCO  output  and 
the  phase  detector  to  create  a  fre- 
quency lower  than  the  operating  fre- 
quency of  the  VCO.  In  most  cases,  the 
frequency  divider  will  have  a  variable 
divide  ratio  (divide  hv  N)  so  that  a 
multiple  set  of  frequencies  can  be 
generated  by  the  VCO  with  each  out- 
put frequency  phase-locked  to  the 
clock  frequency.  Incremental  frequenej 
steps  are  created  by  changing  the  di- 
vide ratio  (N)  through  a  set  of 
switches. 

Also  included  in  a  PLL  system  is  a 
device  called  a  loop  filter  The  purpose 
of  the  lllter  is  to  reduce  the  rate  of  VCO 
respond  to  an  output  from  the  phase  de- 
tector. Should  the  VCO  response  be  loo 
fast,  it  could  suing  too  far  (frequency- 
wise),  get  partially  out  of  control,  and 


<  + 


UJ 


0 


0° 


90°      180°     270' 
PHASE  ANGLE 


360' 


Fig.  3,  TJie  waveshape  of  the  output  Signal 
from  a  DAC  us  mapped  in  the  LUT. 
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then  swing  like  a  pendulum.  The  result 
would  cause  the  VCO  to  swing  back 
and  forth  at  a  fast  rate,  A  loop  filter  is 
used  to  reduce  the  VCO  response 
Speed  (or  sleu  rate)  in  order  for  it  to 
gain  a  phase-locked  condition. 

PLL  frequency  synthesizers  suffer 
from  several  problems,  such  as:  { I ) 
frequency  resolution  (large  step  val- 
ues); (2)  settling  time  (lock  access  tim- 
ing): (3)  bandwidth  limitations  (tunable 
range);  and  (4)  phase  noise  (jitter).  Most 
of  these  problems  have  been  controlled 
sufficiently  and  arc  usually  transparent 
to  the  user.  However  PLL  frequency 
stability  is  still  an  issue  and  is  affected 
by  two  primar\  faults,  The  iv\o  faults 
are  the  stability  of  the  VCO  and  the 
phase  noise  caused  by  a  high  divide  ra- 
tio. This  latter  fault  has  essentially 
been  solved  through  the  use  of  a  dual 
modulus  synthesizer  design. 

DDS  system 

As  important  as  the  PLL  synthesizer 
was  to  the  evolution  of  radio  commu- 
nication, the  latest  synthesizer  devel- 
opment solves  many  of  the  PLL 
problems  and  opens  the  door  to  main 
new  applications,  but  adds  a  few  prob- 
lems of  its  own.  The  new  synthesizer  is 
called  a  Direct  Digital  Synthesizer 
(DDS),  and  a  very  basic  one  is  shown 
in  Fig.  2, 

It  is  composed  of  four  major  compo- 
nents; phase  accumulator,  look-up 
table  (LUT),  digital-to-analog  con- 
verter (DAC),  and  clock.  The  DDS  is 
not  intended  lo  be  a  replacement  for 
the  PLL  system,  as  each  synthesizer 
has  its  useful  merits  for  specific  appli- 
cations. In  many  new  design  applica- 
tions, both  the  DDS  and  PLL  systems 
come  together  and  solve  some  of  the 
ills  associated  with  each  if  used  alone. 

In  a  DDS.  the  DAC  creates  an  ana- 
log output  signal  based  upon  a  defined 
amplitude  which  is  presented  as  a  digi- 
tal word.  As  a  result,  any  desired 
waveform  can  be  generated  by  defin- 
ing the  input  word  lo  the  DAC,  Unlike 
other  signal  generators,  the  DDS  does 
not  require  a  resonant  circuit,  as  the  sig- 
nal is  generated  as  a  voltage  amplitude 
with  respect  lo  lime. 

Ahead  of  the  DAC  is  an  LUT,  which 
is  really  the  core  oi  the  DDS  in  that  it 


maps  the  waveshape  of  the  output  signal 
as  a  function  of  phase  angle  from  0-360 
degrees  as  shown  in  Fig*  3.  An  LLT  is 

actually  a  ROM  chip  that  is  programmed 
to  pn>duce  an  amplitude  at  a  given 
phase  angle.  The  ROM  mapping  deter- 
mines ihe  waveform  that  will  be  pro- 
duced, and  it's  possible  that  several 
waveforms  can  be  mapped  within  the 
ROM  with  each  at  a  selectable  range  of 
addresses, 

In  high  frequency  DDS  systems,  the 
LUT  is  usually  made  more  efficient  by 
programming  it  to  define  only  ihe  first 
90  degrees  of  the  waveform,  since  the  re- 
maining 270-degree  portion  can  be  gen- 
erated by  reflecting  the  first  90  degrees 
in  different  ways.  The  objective  is  to  im- 
prove the  resolution  of  ihe  ROM  re- 
sponse at  ihe  higher  clock  frequencies. 

Ahead  of  the  LUT  is  a  phase  accu- 
mulator, which  is  simply  a  counter  or 
"adder"  form  of  device  lhat  provides 
the  input  to  the  LUT.  The  phase  accu- 
mulator is  the  rate  controller,  where 
the  output  frequency  is  controlled  by 
ihe  value  added  to  the  accumulator 
per  each  clock  cycle.  Consider  an 
accumulator  looking  like  P  =  P  +  X, 
where  P  =  phase  angle  and  X  =  the 
number  of  degrees  to  advance  per  step. 

The  sequence  would  continue,  with 
P  increasing  by  the  value  X  from  zero 
through  360  degrees  of  the  output  sig- 
nal. At  the  completion  of  360  degrees, 
the  phase  accumulator  would  roll  over 
and  start  again  from  zero.  Controlling 
the  output  frequency  is  then  a  matter 
oi  how  often  the  sequence  is  to  be  re- 
peated per  unit  of  time.  The  actual  in- 
put control  can  be  done  manual!)  with 
coded  switches,  counter.  ROM.  or  a 
microprocessor/microcontroller.  More 
advanced  \Wenis  use  a  microcontroller 
for  application  flexibility. 

For  a  signal  to  be  useful,  we  must 
define  it  in  terms  of  frequency,  phase, 
and  amplitude.  When  all  of  these  arc 
combined  with  respect  to  lime,  the  out- 
put waveform  will  be  determined.  In  a 
DDS,  each  waveform  is  defined  by 
and/or  in  response  lo  a  digital  word. 
The  greater  the  number  of  bits  in  the 
control  word.  e.g..  4.  8.  1 6.  32,  etc.,  the 
higher  the  resolution  of  ihe  DAC  re- 
sponse. The  LUT  contributes  to  the 
signal   definition   by   the   number  of 


points  of  comparison  (amplitude  vs. 
phase  angle)  where  the  difference  be- 
tween the  points  of  comparison  creates 
some  minor  distortion  or  phase  error. 
The  amplitude  approximations  caused 
by  Lhe  DACs  sampling  points  per 
clock  cycle  affect  the  output  amplitude 
resolution. 

The  waveform  and  function  {sweep, 
frequency  hopping,  modulation,  etc.) 
are  clocked  through  the  DAC  at  a 
clock  frequency  which  controls  the  up- 
per frequency  limit  of  the  DDS?  where 
the  upper  limit  is  one-half  of  the  clock 
frequency  (the  Nyquist  rate).  Nyquist 
refers  to  the  highest  signal  frequency 
that  may  be  represented  by  a  digital 
sampling  method  which  is  equal  to 
one-half  the  sampling  frequency  (clock 
frequency). 

The  lower  frequency  limit  of  a  DDS 
is  near  zero  or  about  I  11/.  Since  the 
DAC  works  from  sampling  points,  at 
one-half  of  the  clock  frequency  (which 
is  the  highest  output  frequency),  it  has 
only  two  amplitude  points  (maximum 
and  minimum)  to  work  with  in  order  to 
define  the  output  waveform. 

As  an  example  of  the  upper  fre- 
quency region,  a  50  MHz  clock  allows 
the  DDS  to  generate  frequencies  up  to 
25  MHz.  The  frequency  step  increment 
produced  by  the  DDS  is  determined  hy 
the  digital  word,  and  if  s  possible  to  gen- 
erate incremental  steps  with  a  DDS  sys- 
tem down  to  fractional  increments  of  one 
Hertz.  It  is  common  in  modem  commu- 
nications equipment  to  have  frequency 
increments  in  1  and  10  Hz  steps. 

Modulation  techniques 

A  DDS  system  can  be  modulated  to 
create  the  same  or  similar  modulation 
results  obtained  from  one  of  the  more 
common  signal  sources.  Modulating  a 
DDS  is  a  matter  of  controlling  the 
digital  word  format  with  respect  to 
clock  timing  at  the  desired  point  in  the 
circuit.  Fig.  4  shows  the  various  circuit 
locations  where  an  AM  and  FM  modu- 
lation mode  may  be  introduced.  Any 
audio  amplitude  variation  that  can  be 
translated  to  an  instantaneous  digital 
word  change  will  modulate  the  DDS, 

The  placement  of  the  word  change 
within  the  circuit  determines  the 
modulation  mode  that  will  be  created: 


OUTPUT 


FREQUENCY 

CONTROt 

INPUT 


■- —  m 

INSTANTANEOUS 

CHANGE  IN  THE 

FREQUENCY  CONTROL 

WORD 


AM 
INSTANTANEOUS 

CHANGE  IN  AMPLITUDE 

CONTROL 

(IMPtf  MENTED  WITH  A 

DIGITAL  MULTIPLIER! 


Fig.  4.  Microprocessor-enhanced  DDS  with  control  points  shown  for  creating  AM  and 
FM  modulation  modes. 


•Frequency  modulation  (FM)  re- 
quires that  an  instantaneous  change 
be  made  in  the  frequency  control 
word. 

•Phase  modulation  (PM)  is  a  phase 
shift  phenomenon  and  may  be  introduced 
by  creating  an  instantaneous  change  in 
the  liming  between  the  control  word  and 
clock. 

•Amplitude  modulation  (AM)  may 
be  created  by  a  word  rate  change  at 
the  input  of  the  DAC-  A  digital  mul- 
tiplier is  used  to  alter  Lhe  word  emit- 
ted from  the  LUT,  which  in  turn 
causes  the  DAC  to  create  a  signal 
with  an  amplitude  change  following 
the  desired  amplitude  modulation 
envelope- 


Predictable  output  and  shortfalls 

Yes,  there  are  some  shortfalls  with 
a  DDS  system  such  as  spurious  re- 
sponses and  alias  frequencies.  In  com- 
parison to  a  PLL,  the  phase  response 
jitter  of  a  PLL  is  not  present  in  a  DDS, 
but  some  spurious  responses  are  pro- 
duced in  the  signal  output  by  the  DAC. 
These  spurious  responses  are  caused 
by  DAC  decoding  errors  and  ampli- 
tude approximations,  the  results  of 
which  are  not  predictable.  Because  the 
spurious  responses  occur  close  to  the 
desired  output  frequency,  they  are  very 
difficult  to  filter  out.  The  most  obvious 
problem  with  the  DDS,  however,  is 
alias  signals,  which  can  be  removed  by 
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Fig.  5.  DDS  output  frequency  spectrum  showing  alias  and  harmonic  frequencies . 
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12  -  120  Vdc  Worm  Gear 
Drive  Motor 


CCL  Motor  it  DE-25L 
This  very  unusual 
motor  will  operate  on 
any  AC  or  DC  vollags 
from  12  to  120  volts.  It 
has  been  propped  with  a  full  wave 
bridge  rectifier  for  AC  use.   If  you  bypass 
the  bridge  rectifier  it  works  very  nicely  on  arty 
DC  power  from  12  volts  on  up.  The  final  drive 
is  a  0.8"  fong  worm  gear  that  turns  a  0,3"  diam- 
eter plastic  gear  at  120  RPM  @  12  Vdc  (no 
load).  Replaceable  brushes.  Motor  body  is 
1,41"  diameter  x  2 .751'  long,     *r"50 

CAT  #  DCM-96  $3  each 


12  Volt  7  Ah  Battery  (used) 


Maintenance -free  recharge- 
able seated  lead  acid  bat- 
tery,  Removed  from  equip- 
ment,  Yuasa  or  equiv.  6HF  x 
2  .5"  x  371"  high 
CAT#GC-127 
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Uttrabright  LED 
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PAINFULLY  BRIGHT  RED  LED 
2500  to  4000  rncd  @  20  ma,   T  1  3/4 
(5  mm  diameter)  red  LED,  Significantly 
brighter  than  conventional  LEDs.  Water 
dear  in  Off -state.       jQ  ^        ft^|  20 
CAT  #  LED-42 


2  for  $1 


10  for  $  5,00  p  100  for  $45.00 
1000  for  $400.00 


"HI-8"  Video  Cassette 


SONY  N-8    Top  quality, 

metal  particle  120  minute 
video  cassettes.  Used  for  a 
shod  time,  then  boik-erased 
Each  cassette  has  its  own 
plastic  storage  box, 
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each 
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10  for  $28.00 
100  for  $250,00 


ORDER  TOLL  FREE 

1-800-826-5432 
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ALL  ELECTRONICS 

CORPORATION 

P.O.  Box  567 

Van  Nuys,  C A  91408 


FAX  or  E-MAIL 
for  our  FREE 

96  Page 
CATALOG 

Outside  the  U.S.A. 
send  53-00  postage. 


FAX  {818)781-2653 

e-mail    allcorp@allcorp.com 
internet  -  http://www.allcorp.com/ 


filtering  the  output  signal.  Filtering  of 
the  output  also  improves  the  spectral 
purity  of  the  signal  by  removing  the 
alias  signals  and  the  DAC-imposed 
amplitude  appro ximations. 

However,  with  the  alias  filter  re- 
moved, the  DDS  will  provide  predict- 
able alias  signals  and  harmonics  well 
above  the  clock  frequency,  as  shown  in 
Fig.  5.  The  alias  frequencies  are  found 
by  adding  and  subtracting  the  funda- 
mental output  signal  to/from  the  clock 
frequency.  As  shown,  a  fundamental 
frequency  is  being  generated  at  23 
MHz,  which  is  27  MHz  below  the  50 
MHz  clock  (27  =  50  -  23).  Simulta- 
neously, an  alias  signal  is  produced  23 
MHz  above  the  clock  at  73  MHz  (73  = 
50  +  23).  If  the  fundamental  is  shifted 
to  22  MHz,  the  alias  frequencies  will 
be  28  MHz  and  72  MHz.  A  similar  fre- 
quency set  will  be  observed  at  each 
harmonic  of  the  clock  frequency. 
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Applications 

The  applications  of  a  signal  source 
are  countless,  regardless  of  the  method 
used  for  generating  the  signal.  How- 
ever, a  DDS  especially  lends  itself  as  a 
natural  for  the  following  applications: 

•Spread  spectrum  where  frequency 
hopping  is  a  requirement. 

•Frequency  and  phase  shift  keying, 

•Digital  TV. 

•Digital  audio  used  with  computers 
and  compact  disks. 

•Signal  generation  requiring  precise 
frequency  settings  and  small  incre- 
mental frequency  steps. 

•Frequency  synthesis  in  communi- 
cation radios, 

•Use  as  the  local  oscillator  in  a  receiver 
where  the  local  oscillator  frequency  is 
offset  from  the  displayed  frequency  to 
accommodate  a  receiver's  IF, 

•Test  bench  signal  and  waveform 
generator. 

Regarding  the  signal  and  waveform 
generation  capability  of  the  DDS,  it  will 
generate  most  any  repetitive  waveform 
including  a  square  wave.  However,  the 
square  wave  rise  time  at  the  highest  out- 
put frequency  of  the  DDS  is  compro- 
mised by  the  one-half  clock  frequency 
timing.  The  rise  time  improves  as  the 
output  frequency  is  lowered. 

Conclusions 

A  DDS  can  be  programmed  to  pro- 
duce many  different  waveforms  at  in- 
cremental frequency  steps  from  a 
fraction  of  a  hertz  to  larger  step  values. 
Because  of  its  versatility,  the  DDS  has 
created  signal  source  design  opportu- 
nities not  previously  available. 

For  those  interested  in  using  the 
DDS  as  a  signal  generator,  the  predict- 
able outputs  of  the  fundamental,  har- 
monic, and  alias  frequencies  are  stable 
and  suitable  for  use  as  identifiable  sig- 
nals. It  must  be  noted,  though,  that  the 
generation  of  multiple  signals  will  be 
present  within  the  frequency  spectrum 
when  an  alias  filter  is  not  used.  The  ad- 
dition of  an  alias  filter  to  the  output  of 
a  DDS  will  make  it  a  superior  fre- 
quency source  having  high  signal  and 
spectral  purity  because  all  signals  gen- 
erated above  one-half  the  clock  fre- 
quency will  have  been  removed. 
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Sensitivity  Training 

Some  pros  and  cons  of  increasing  receiver  sensitivity. 


Parker  R.  Cope  W2GOM/7 

8040  E.  Tranquil  Blvd. 

Prescott  Valley  AZ  86314 


It  seems  we're  always  scratching 
for  a  little  more  sensitivity-  but 
sometimes  our  scratching  just  makes 
a  bad  situation  worse.  A  low  noise  am- 
plifier (LNA)  can  help  in  special  cir- 
cumstances, mid  those  arc  usuulh 
found  above  1 5  meters.  In  ihe  HF  range 
below  20  MHa  the  noise  the  signal  is 
competing  with  is  primarily  man- 
made,  but  atmospheric  noise  produced 
by  lightning  discharges  in  thunder- 
storms can  be  a  major  problem  de- 
pending on  the  lime  of  day,  season, 
weather,  location,  and  frequency.  The 
QRN  on  160  meters  and  80  meters  in 
the  summertime  can  be  a  hear.  Man- 
made  noise  is  an  inverse  function  of 
frequency  and  depends  on  location,  in 
that  it  is  due  chiellv  to  electric  motors, 
neon  signs,  power  lines,  ignition  sys- 
tems, and  the  ubiquitous  TV  receivers* 
sweep  generators.  Above  30  MH/.  man- 
made  noise  is  about  equal  to  thermal 
noise. 

Thermal  noise  is  generated  in  the 
thermal  agitation  o\  elections  in  a  re- 
sistance and  is  independent  of  fre- 
quency. The  electron  or  hole  How  in  a 
transistor  or  the  electrons  flowing 
from  cathode  to  plate  in  a  vacuum  tube 
are  discrete  units  of  char&zc  occurring 


randomly.  Their  sum  makes  up  the  DC 
current,  and  their  RMS  \  alue  makes  up 
the  AC  value.  The  AC  component  ex- 
hibits all  of  the  characteristic  of  ther- 
mal noise.  The  RMS  variation  of 
transistor  current  is  difficult  to  predict, 
and  only  tinder  special  circumstances 
such  as  in  temperature- limited  diodes 
can  it  be  defined  statistically.  Thermal 
noise  power  (watts)  available  from  a 
resistor  is  expressed  as  kTB.  where  k 
is  Boltzman's  constant,  1.38  \  10  -  .  T 
is  the  absolute  temperature  in  degrees 
Kelvin  (room  temperature  is  about 
300°  K).  and  B  is  the  noise  bandwidth 
in  hertz  (essentially  the  3  dB  band- 
width). kTB  has  a  value  of -203  dBW  or 
-173  dBm  per  hertz.  In  a  I  kHz  band* 
width,  the  noise  power  is  -143  dBm. 

The  maximum  available  power  from 
a  generator  is  obtained  when  the  load 
resistance  equals  the  generator's  resis- 
tance. Therefore,  the  RMS  value  of  the 
noise  voltage  from  a  resistor  R  is: 

en  =V(4CTBR) 

The  radiation  resistance  of  an  an- 
tenna produces  thermal  noise,  which 
is  the  minimum  signal  available  from 
the  antenna.  As  far  as  the  receiver  is 


concerned,  noise  from  the  antenna  is 
just  more  signal.  The  noise  the  desired 
signal  must  compete  with  is  the  sum  of 
the  antenna's  noise  and  the  noise  sen- 
crated  within  the  receiver.  We  can't  do 
anything  about  the  noise  generated  by 
the  antenna,  but  the  noise  generated  in 
the  receiving  system  is  a  different 
story.  We  can  increase  the  antenna's 
signal  and  noise  to  a  level  that  over- 
rides the  receivers  internal K  wiener- 
ated  noise.  Generally,  we  are  stuck 
with  the  receivers  internal  noise,  but 
some  receivers  are  better  than  others. 

The  sensitivity  of  HF  receivers  is  of- 
ten given  in  terms  of  the  RF  signal  at 
the  input  o(  the  receiver  needed  to  pro- 
duce some  Kisnal-to-noisc  ratio  S/N  at 
the  output.  For  example,  an  HF  re- 
ceiver may  be  specified  as  0.5  (iV  for 
10  dB  S/N.  VHF  and  UHF  receivers 
usually  specify  the  sensitivity  in  terms 
of  "Noise  Figure"  or  "Noise  Factor," 
which  is  a  comparison  of  the  equiva- 
lent noise  at  the  input  of  the  actual  re- 
ceiver to  the  noise  at  the  input  of  a 
perfect  noise  free  receiver  when  fed 
by  a  generator  with  a  matching  source 
resistance. 

The  noise  factor  of  a  network  or 
"black  box'  can  be  defined  as  follows: 
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F  =  (S/kTB»/(S0/N0) 

where 

F  =  noise  factor  of  the  network 

S  =  signal  power  available  from  the 
source 

S  =  signal  power  awiilable  from  the 
network 

N  =  noise  power  available  from  lite 
network 

k  =  Bohzmun's  constant 

T  =  absolute  temperature  of  the  signal 
source 

B  =  noise  bandwidth  of  the  network. 

The  network  is  an  undefined  "black 
box"  that  can  be  active  or  passive  and 
have  a  gain  of  greater  or  less  than  one, 
kTB  represents  the  noise  available 
from  a  resistor  (the  Nig  rial  source's  re- 
si  stance)  of  arbitrary  value  at  a  tent- 
peraltire  T  and  is  merely  a  restatement 
of  the  usual  expression  for  Johnson 
noise.  The  qualitative  meaning  is  that  a 
signal,  no  matter  how  it  arises,  has  as- 
sociated with  it  at  least  a  minimum 
amount  of  noise,  kTB.  If  the  signal 
passes  through  a  network  that  does  not 
add  noise,  the  ratio  of  signal  power  to 
noise  power  at  the  output  will  be  the 
same  as  the  Signal-to-noise  ratio  at  the 
input  and  the  noise  factor  will  be  unity. 

Noise  figure  NF  is  simply  noise  fac- 
tor F  expressed  in  dB.  or  NF  =  10  x  log 
F  The  receiver's  noise  factor  is  usually 
determined  by  its  first  one  or  two 
stages,  and  is  obviously  a  function  of 
the  receiver's  design.  The  overall  noise 
factor  F  of  two  cascaded  networks  is 
expressed  as: 


R^R-MF.-D/G 


i: 


i 


t 


where 

F,  =  the  noise  factor  of  the  first  stage 

F,  =  the  noise  factor  of  the  second 
static 

G,  =  the  power  gain  of  the   first 
staae. 

When  G.  is  large  or  F,  smalt,  the  over* 

* 

all  noise  figure  is  essentially  F ..  When 
G,  is  small,  the  noise  factor  of  the  second 
stage  assumes  greater  importance. 
For  example,  if  the  transmission  line 

between  the  antenna  and  the  receiver 

is  considered  the  first  network.  F,  mav 

i       * 
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he  1  but  transmission  line  losses  make 
G(  less  than  one  and  transmission  line 
losses  become  critical. 

The  losses  per  loot  in  the  transmis- 
sion line  are  dependent  on  frequency 
and  the  construction  of  the  line.  At  150 
MHz.  RG-58  has  about  7  dB  loss  per 
100  feet  and  about  3  dB  per  hundred 
feet  at  15  MHz,  while  3/4-inch  hard  line 
has  less  than  I  dB  loss  at  150  MH/. 
Cable  losses  of  RG-58  on  two  meters 
can  be  significant  when  the  run  be- 
tween antenna  and  receiver  is  long. 
The  cable  mav  have  a  noise  factor  of 
one  but  the  gain  is  low — 7  dB  loss  is  a 
£ain  of  0.2.  The  overall  system  noise 
factor  for  a  receiver  with  a  noise  factor 
of  10  dB  (noise  factor  of  10)  fed  with 
coax  with  a  loss  of  7  dB  (gain  of  0.2) 
is: 

F12  =1  +  (10-1)  7  0.2=  1  +  45  =  46 
NF  =  10x  log  46=  16.6  dB 


The  noise  figure  of  the  receiving 
system  is  increased  essentially  by  the 
loss  of  the  cable.  When  the  cable  is 
preceded  b>  a  preamp.  the  equivalent 
preamp  gain  is  simply  reduced  by  the 
cable  loss,  bul  its  noise  figure  is  un- 
changed. A  preamp  with  an  NF  of  4  dB 
and  a  sain  of  28  dB  driving  a  cable 
with  7  dB  loss  looks  like  a  preamp  with 
an  NF  of  4  dB  and  a  gain  of  2 1  dB. 

A  good  preamp  at  the  antenna  termi- 
nals can  also  improve  the  sensitivity  of 
a  mediocre  receiver.  To  improve  the 
situation,  the  noise  figure  of  the  preamp 
must  he  lower  than  the  receiver's  noise 
figure  and  the  equivalent  preamp  gain 
must  be  greater  than  one.  Good  VHF 
receivers  have  noise  figures  in  the  3  to 
6  dB  ranee,  while  excellent  GaAsFET 
preamps  have  noise  figures  in  the  range 
of  1  dB  and  provide  gains  of  20  dB. 
Consider  a  receiver  with  a  noise  figure 
of  6  dB  (F  =  4),  7  dB  cable  loss  (G  = 
0.2),  and  a  preamp  with  a  noise  figure 
of  2  dB  (F  =  1.6)  and  15  dB  of  gain. 
The  equivalent  gain  of  the  preamp  is  8 
dB  (G  =  6.3 \  and  the  overall  noise  fac- 
tor with  the  preamp  is: 

Fn  =  1.6  +  4/6.3  =  2.07  =  3.17  dB 

If  the  preamp "s  noise  figure  were  4 

dB  (F  =  2.5),  the  overall  noise  factor 


would  increase  to  2.97  (noise  figure  of 
4,7  dB).  Without  the  preamp,  the  noise 
figure  would  he: 

Fp  =  |-M4-l)/0.2=l6=12dB 

The  preamp  reduces  the  overall 
noise  figure  from  12  dB  It*  4.7  dB.  a 
significant  improvement. 

TV  preamps  or  boosters  from  Radio 
Shack™  are  not  very  expensive  and  can 
overcome  long  eable  losses  at  VHF  and 
UHF  For  example.  RS  #  150-1960. 
Cable  TV  Amplifier,  at  this  writing  un- 
der $30,  has  a  bandwidth  of  54  to  500 
MHz.  an  NF  of  6  dB.  and  a  gain  of  20 
dB.  This  VHF/UHF  preamp  in  front  of  a 
6  dB  receiver  and  7  dB  of  cable  loss  of- 
fers a  noise  factor  of  4. 1 3  or  noise  figure 
of  6.16  dB,  Without  the  preamp.  the 
noise  ftp  tire  would  be  about  16  dB. 
Again,  a  worthwhile  improvement. 

HF  receivers  are  usually  spec*d  as 
the  input  signal  required  to  produce 
some  output  signal-lo-nnise  ratio 
(S/N).  An  HF  receiver  whose  sensitiv- 
ity is  specified  as  G.5^V  for  10  dB  S/N 
in  a  2  kHz  bandwidth  from  a  50  Q 
source  can  be  converted  to  an  equiva- 
lent noise  factor.  The  10  dB  S/N  im- 
plies an  S/N  of  3.16:1  or  0.5  ytV  of 
signal  to  0J6  JlV  of  noise  at  the  input. 
The  equivalent  noise  power  tr/R  at  the 
input  is  5. 1  2  '",  while  the  thermal  noise 
kTB  is  N.2X  x  10IK  for  a  2  kHz  band- 
width. The  receiver's  internal  noise  is 
about  62  times  greater  than  thermal 
noise,  and  the  noise  figure  is  about  18 
dB.  A  VHF  receiver  w  ith  a  noise  figure 
off  18  dB  would  he  considered  a 
clunker,  hut  that  figure's  not  loo  bad 
for  an  HF  receiver.  In  the  40-meter 
band  the  man-made  noise  is  some  40  or 
50  dB  greater  than  thermal  noise,  so  a  re- 
cciver  noise  figure  of  20  dB  does  not 
limit  sensitivity.  At  10  meters,  the  situ- 
ation is  quite  different-  Man-made 
noise  and  atmospheric  noise  are  about 
equal  to  thermal  noise*  and  the 
receiver's  internal  noise  does  limit 
sensitivity.  From  this  it  can  be  con- 
cluded that  a  low -noise  preamp  can  be 
beneficial  at  10  or  15  meters,  hut  be- 
low 20  meters  the  improvement  in  sen- 
sitivity is  negligible. 

In  fact,  a  preamp' s  gain  is  no  advan- 
tage below  20  meters.  A  preamp  can 
increase  the  signals  at  the  input  of  the 


receiver,  true  enough,  but  these  higher 
signal  levels  are  more  likely  to  over- 
load the  receiver  and  generate  distor- 
tions that  appear  as  false  in- band 
signals.  Of  course,  a  step  attenuator  in 
Front  of  the  receiver  can  negate  the 
preamp's  effects  as  if  the  cable  losses 
were  increased,  A  resistive  attenuator 
is  recommended  over  gain  control  of 
IF  or  RF  stages  in  the  receiver  because 
the  attenuator  is  passive,  linear,  and  lo- 
cated at  the  lowest  signal  point.  Many 
HF  receivers  have  a  switched  20  dB 
attenuator  at  the  input  to  ease  the  over- 
load potential.  The  attenuator  actually 
increases  the  dvnamic  ransze:  the  maxi- 
mum  signals  the  receiver  can  handle 
don' i  change,  but  the  minimum  signals 
are  reduced  to  near  the  receiver's  in- 
ternal noise,  so  the  ratio  o\'  max  to  min 
increases. 

The  step  attenuator  shown  in  Fig,  1 
has  three  10  dB  steps,  for  a  total  of  30 
dB.  The  resistor  values  for  a  50  Q  step 
attenuator  are  given  in  Table  1,  For  a 
75  Q  attenuator,  multiply  the  values 
given  in  Table  1  by  1.5.  Of  course,  ad- 
ditional attenuator  sections  or  different 
attenuations  can  be  used  if  desired. 
The  maximum  attenuation  that  can  be 
obtained  in  one  step  is  determined  by 
the  eapaeitive  coupling  across  the 
switch  contacts.  With  ordinary  DPDT 
toggle  switches,  the  maximum  attenu- 
ation is  less  than  40  dB  at  30  MHz.  R1 
is  the  series  resistance  and  R,  is  the  in- 
put and  output  shunt  resistance  of  an\ 
one  attenuator  section.  An  attenuator 
with  a  total  attenuation  of  30  dB  maxi- 
mum is  probably  adequate  For  most 
situations.  If  the  attenuation  is  set  so 
that  noise  can  he  comfortably  heard 
with  maximum  receiver  gain,  you 
won't  miss  any  signals  and  you  II  have 
the  maximum  dynamic  range. 

Even  good  HF  receivers  often  suffer 
from  poor  sensitivity  on  10  ami  15 
meters;  typical  values  are  0.25  |iV  for  10 
dB  S/N  ( 1 2  dB  NF).  A  moderate  preamp 
can  overcome  the  sensitivity  shortcom- 
ings of  a  poor  10-meler  receiver.  For  ex- 
ample, a  preamp  with  a  noise  figure  of  4 
dB  and  effective  sain  of  20  dB  can  im- 
prove  the  noise  figure  of  a  receiver 
with  a  16  dB  NF  to  aboul  4.6  dB.  That's 
like  multiplying  the  number  of  elements 
in  your  beam  by  nine  or  1 0. 
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Fig.  L  A  step  attenuator  is  a  coarse  gain  control. 


A  preamp  can  be  built  with  discrete 
transistors  or  with  hybrid  amplifier 
modules  such  as  the  Motorola  MWAI 10. 
While  a  preamp  using  a  2X5460  JFET 
can  have  a  spot  noise  figure  as  low  as  1 
dB  up  to  400  MHz,  obtaining  a  broad- 
band match  without  introducing  exces- 
sivc  losses  is  a  challenge,  There  is 
much  to  recommend  the  MWAI  10  hv- 

gi 

brid  amplifier:  wide  bandwidth,  re- 
spectable noise  figure,  and  N1  £2  inpuL 
output  resistance.  The  inherent  stabil- 
ity of  the  hybrid  modules  makes  pos- 
sible the  cascading  of  two  or  more 
units  without  oscillatory  problems.  An 
MWAI  10  is  specified  to  have  a  band- 
width from  DC  to  bevond  400  MH/,  a 

- 

gain  of  14  dB,  an  NF  of  4  dB.  and  50 
il  input  and  output  resistances.  The  4 
dB  noise  figure  isn't  »reat.  but  it's  not 
bad  considering  the  bandwidth.  Two 
MWAI  10s  in  cascade  have  an  overall 
NF  of  4.1  dB  and  a  gain  of  2K  dB. 
When  a  two-stage  preamp  made  with 
MWAIlOs  precedes  a  receiver  with  a 
lb  dB  noise  figure,  the  overall  noise 
figure  is  about  4.3  dB.  At  2  meters. 
where  line  losses  are  7  dB  and  the 
receiver's  noise  figure  is  probably  less 
than  10  dB.  the  overall  noise  figure 
improves  to  4.2  dB  or  better. 

The  internal  circuit  of  the  MWAI  10 
and  the  schematic  of  a  sinnle-siase 
amplifier  are  shown  in  Fig.  2.  At  VHF 
and  above,  the  input/output  impedance 
levels  are  most  easily  preserved  on  a 
circuit  board  by  using  50  ft  microstrip 
transmission  lines  Fig.  4  is  an  ex- 
ample of  a  two-stage  MWAI  10  ampli- 
fier which  uses  microstrip  lines  in 
conjunction  with  other  sound  RF  con- 
struction techniques. 

The  construction  of  VHF  circuits 
need  not  be  difficult  or  magical  if  vou 
keep  in  mind  that  parasitic  capacitance 


and  inductance  accompany  every  com- 
ponent, and  that  the  resistance  of  con- 
ductors is  increased  by  skin  effect. 
These  effects  must  be  accounted  for — 
ignore  them  at  v  our  peril  The  parasitic 
capacitance  and  inductance  are  inde- 
pendent of  frequency  hut,  of  course, 
their  reactances  are  dependent  on  fre- 
quency. For  example,  a  one-inch  piece 
of  #20  AWG  copper  wire  has  an  induc- 
tance of  aboul  20  nH;  at  400  MHz. 
that's  an  impedance  of  about  50  ft. 
The  lead  inductance  of  capacitors  and 
their  capacitance  makes  an  effective 
series-resonant  circuit:  A  0.0 1  (LiF  disc 
ceramic  with  half-inch  leads  resonates 
at  about  10  or  12  MHz:  with  sixteenth- 
inch  leads,  it  resonates  at  about  30  MHz. 
A  strip  of  copper  has  lower  inductance 
than  a  round  wire:  A  one-inch-tong 
copper  ribbon  a  quarter- inch  by  two 
thousandths  of  an  inch  (the  cross  sec- 
tion area  of  #22  AWG)  has  an  induc- 
tance  of  about    12    nH.    Skin   effect 

Continued  on  page  22 


Atten. 

Shunt  Arm 

Series  Arm 

dB 

R2  (ohms)  * 

R1  (ohms)  * 

3 

294 

17.8 

10 

yo .  <j 

71.5 

20      ! 

60.4 

249 

*  nearest  1%  values 

dB 

R2  (ohms)  " 

R1  (ohms)  ** 

3 

300 

18 

10 

100 

75 

20 

62 

240 

**  nearest  5%  values 

Table  1.  Resistor  values  for  a  50  Q  step 
attenuator, 
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and  V„  is  2.9  V.  When  V    is  1 2  V.  the 

D 


L< 


1 

RFIN  O 


RFOUT 

& 

DC  SUPPLY 


Vcc 


Rl 
DECOUPLE 


BYPASS 


C 

BLOCK 


OH  (t 


so  n 

SOURCE 


c 

BLOCK 


son 

LOAD 


INTERNAL 


AMPLIFIER 


Fig.  2.  The  internal  circuit  afthe  MWAIIQ  and  its  application  as  an  amplifier. 


Sensitivity  Training 
continued  from  page  21 

increases  the  resistance  of  a  conductor 
when  the  conductor's  inductance 
crowd*  ihc  current  u>  the  outermost 
surface  of  the  conductor  so  that  the 
current-carrying  cross-sectional  area  is 
decreased  and  the  resistance  increased. 
Skin  effect  is  a  function  of  frequency, 
permeability  (ji)  of  the  conductor,  and 
the  conductivity  (  a )  of  the  conductor. 
The  critical  depth  5  where  63%  of  the 
current  is  concentrated  is: 


5=  ■•  (W27iFan) 

where 

8  =  critical  depth  in  meters 

F-  frequency  in  Hertz 


[i  =  permeability  in  Henrys  per 
meter  (for  copper  |i  is  12.56  x  I07) 

o  =  conductivity  in  Siemens  per 
meter  (for  copper  a  is  58  x  10*). 

These  skin  effects  lead  to  DC  ground 
not  necessarily  being  RF  ground.  At  RF. 
a  ground  plane  should  he  used  as  op- 
posed to  a  ground  point.  A  ground 
plane  is  by  definition  a  plane  in  which 
all  points  have  the  same  potential:  The 
inductance  and  resistance  between 
two  points  on  the  ground  plane  is 
zero.  At  DC  or  low  frequencies,  the 
inductance  or  resistance  of  a  wire  can 
be  essentially  /ero  and  a  point  can  be 
the  reference  ground. 

The  power  gain  of  the  MWA1  10  is 
14  dB  when  device  current  is  !0  mA 


Fig.  3.  Two  MWAIlOs  produce  a  broadband  preamp. 
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decoupling  resistance  R  in  Figs,  2  and 
3  must  drop  9.1  volts.  Therefore.  R 
must  be  910  11  The  amplifier  shown 
in  Fig,  3  uses  50  Q  microsirip  lines  at 
die  input  and  output  of  the  MWA1 10. 
The  DC  components  are  on  the  ground 
plane  side  of  the  board,  while  the  RF 
components  are  on  the  other  side.  The 
DC  blocking  capacitors  C,  isolate 
the  amp li Her  from  DC  voltages  on 
the  input  and  output.  C(  and  the  50  Q 
input  resistance  act  like  a  high-pass 
filter  whose  low  cutoff  frequency  is 
I/27DOC1.  When  the  Cts  are  220  pF, 
the  tow-frequene\  cutoff  is  14.4  MHz; 
when  the  Cs  are  1000  pF.  the  low  fre- 
quency  cutoff  is  below  3,5  MHz.  C(  is 
a  leadless  220  pF  chip  capacitor  simi- 
lar to  Kernel  p/n  C0805C221J5GAC 
C0805C102K5RAC  can  be  a  1000  pF 
chip  capacitor  Cn  that  bypasses  the 
higher  RF  current  in  R(  to  the  ground 
plane,  C,  is  a  0,01  jaF  chip  capacitor 
similar  to  Kemet  C0805C103K5RAC 
that  bypasses  the  lower  frequency 
currents  in  R}  to  the  ground  plane. 

Each  C  causes  the  power  gain  to  fall 
3  dB  per  octave  below  the  cutoff  fre- 
quency, 6  dB  per  octave.  When  all 
three  Cs  are  220  pF,  the  response  is 
down  9  dB  at  14.4  MHz  and  down  1 8  dB 
at  7.2  MHz.  Man-made  noise  rises 
about  20  or  30  dB  in  thai  octave.  The 
increased  noise  and  railing  preamp 
gain  will  just  about  cancel  out,  and 
noise  to  the  receiver  will  remain  about 
the  same.  The  resistor*  K  are  1/4  W 
carbon  composition  equivalent  to  MIL 
R-l  1  RC07GF91 U.  The  R  s  air  mounted 
on  ihe  RF  side  of  the  circuit  board  be- 
tween the  microstrip  near  pin  2  to  die 
V  patch.  R,  should  be  dressed  down 
on  the  circuit  board  and  soldered  to  the 
microstrip  and  the  V  patch,  Through- 
holes  are  not  needed.  L]  and  L,  are 
Ferroxeube  shielding  beads  56-590- 
65/4A  on  #26  AWG  wire.  Lr  is  a  single 
turn  and  L,  is  two  turns, 

In  passing,  note  that  every  pass  of 
the  wire  ihroush  the  bead's  hole  is  one 
turn.  The  circuit  board  is  one  ounce 
(0.0014  inches  thick)  double-sided 
copper  on  0.0625-inch  Fi  berg  las™  ep- 
oxy  (dielectric  constant  of  5),  with  the 
top  side,  which  would  normally  be  the 
component    side,    bcin^    the    ground 


r 


plane.  The  ground  plane  is  continuous 
except  for  reliefs  around  pins  1  and  2 
of  the  MWAllQs  and  around  the 
through-holes  for  L,  and  Lv  The  bot- 
tom (track)  side  is  the  RF  side.  The  lop 
and  bottom  ground  areas  are  intercon- 
nected with  #20  AWG  hairpin-shaped 
"U,T  bars  soldered  to  both  top  and  bot- 
tom ground  areas.  Of  course,  plated- 
through  holes  can  be  used  instead  of 
"UM  bars.  The  number  and  location  of 
the  kitT  bars  is  not  particularly  critical, 
but  prudence  indicates  their  use  near 
pin  3  of  the  amplifiers,  the  bulkhead 
connectors,  C^  and  C3  to  ensure  that 
the  ground  areas  are  all  at  the  same  po- 
tential. The  inductance  of  a  UU"  bar  is 
about  0.2  nHf  and  its  reactance  is  less 
than  an  ohm  even  at  400  MHz. 

The  characteristic  impedance  Z  of 
the  microsLrip  lines  is  a  function  of  the 
circuit  board's  dielectric  constant,  thick- 
ness, and  conductor  width.  A  Z  of  50  Q 
is  obtained  with  one- tenth-inch  conduc- 
tor widths  on  the  (10625-inch  circuit 
board.  The  width  of  the  striplines  is 
critical,  hut  not  the  length.  Sharp  bends 
in  the  lines  can  introduce  discontinuities 
in  the  impedance  and  are  better  avoided 
The  MWAI10  is  mounted  snugly  down 
against  the  ground  plane  side  of  the 
board  and  through-holes  pass  the  leads 
through  the  ground  plane  to  the 
microstrip.  The  case  of  the  MWA1 10s 
is  connected  to  pin  3  and  may  make  con- 
tact with  the  ground  plane,  but  it  need 
not  he  soldered. 

The  schematic  of  a  two-stage  preamp 
using  MWA1 10s  is  shown  in  Fig*  3,  It 
is  very  much  like  the  amplifier  shown 
in  Fig;  2,  except  for  the  decoupling  in 
the  Vcc  line.  Fig,  4  shows  the  stripline 
and  the  physical  layout  of  the  circuit 
board;  the  scale  is  approximately  2:1. 

Continued  on  page  24 
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Fig.  4.  A  tWQ»$t#ge  amplifier  van  be  but  If  in  stripling. 


Sensitivity  Training 
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When  the  amplifier  modules  are  spaced 
an  inch  or  so  more  apart,  no  interstage 

shielding  should  be  necessary  The  preamp 


Fig.  5.  A  Wtck  fitter  run  reduce  interfering 
signals. 
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board  should  be  mounted  in  a  shielded 
box  and  the  length  of  the  circuit  board 
made  long  enough  to  fit  between  the 
center  pins  of  the  bulkhead  connectors. 
The  flanges  of  the  bulkhead  connectors 
should  be  soldered  to  the  ground  areas 
of  the  circuit  board. 

The  shield  box  is  necessary  to  pro- 
tect against  the  weather  and  extraneous 
signals  that  might  be  picked  up.  Note 
that  the  enclosure  can  look  like  a 
waveguide  or  cavity  and  support 
waveguide  coupling  between  the  input 
and  output  as  well  as  provide  a  means 
of  undesired  feedback.  The  coupling  is 
not  likely  to  be  tight  enough  to  be  a 
problem  if  the  connector  center  pins 
are  soldered  directly  to  the  strip  line 
and  the  decoupling  resistors  R1  are 
dressed  against  the  circuit  board-  +12  V 
should  be  introduced  to  the  circuit  board 
at  the  output  end  of  the  board.  The  board 


is  light  enough  to  be  supported  by  the 
center  pins  of  the  connectors  and  no  ex- 
tra mounting  support  should  be  needed 
for  fixed  installations.  When  used  in  a 
high-vibration  environment,  some  extra 
support  may  be  needed. 

The  advantages  of  a  preanip  at  VHF 
and  Till  are  apparent  when  there  avc 
hiidi  transmission  line  losses  or  when 
the  receiver's  noise  figure  is  high-  The 
broadband  preamp  described  can  be 
used  for  all  bands  up  to  440  MHz 
without  band-switching.  If  there  is  a 
strong  FM  or  TV  signal  to  contend 
with,  a  notch  filter  will  be  required  in 
from  of  the  first  stage  to  knock  the  bin 
interfering  siimals  down  to  tolerable 
levels.  The  filter  shown  in  Fig.  5  can 
be  made  in  coax  between  the  antenna 
and  the  preamp  or  with  lumped  con- 
stants on  the  circuit  board.  The  input 
impedance  of  a  quarter-wave  transmis- 
sion line  is  an  open  circuit  when  the 
output  end  is  shorted,  and  is  a  short- 
circuit  when  the  output  is  open, 

A  typical  lumpcd-coiihlanl  filler  is 
shown  in  Fig.  5.  The  tuned  circuits 
resonate  at  the  frequency  of  the  inter- 
fering signal.  For  frequencies  below 
150  MHz.  the  quarter-wave  lines  are 
lonser  than  19  inches.  For  lower  inter- 
fering  frequencies,  lumped  constants 
are  more  appropriate.  The  inductor  for 
the  parallel-tuned  circuit  can  be  wound 
on  a  1/4  W  10  k£2  resistor  used  as  a 
coil  form.  Ideally,  the  inductor  of  the 
parallel-tuned  circuit  is  self-resonant 
at  the  f requeue}  to  be  rejected,  and  the 
shunt  input  and  output  series-tuned 
circuits  are  series-resonant  capacitors. 
If  wound  coils  arc  used,  their  axes 
should  all  be  mutually  perpendicular. 

Most  HF  receivers  don't  shine  at  10 
and  13  meters,  and  a  preamp  can  help 
there.  Bui  below  20  meters,  the  extra 
gain  is  no  help  and  can  actually  he  a 
hindrance.  In  the  preamp  shown,  the 
gain  below  20  meters  is  reduced  by  the 
DC  blocking  capacitors  Cr  When  Ihe 
C,s  are  220  pF,  the  preamp  gain  begins 
to  roll  off  at  ahout  14  MHz  where  the 
extra  gain  is  no  advantage.  A  receivers 
seiisitivitj  can  he  improved  with  the 
judicious  application  of  a  low-noise 
preamp.  The  key  word  is  judicious,  Mae 
West  wasn't  talking  about  preamps  when 
she  said,  "Too  much  of  a  good  thing  is 
just  enough/* 


Number  25  on  your  Feedback  card 


Joy's  "Loud  Enough" 
Metronome,  Part  2 


Mr.  Gizmo  puts  it  all  together. 


Evert  Fruitman  W7RXV 

2808  West  Rancho  Drive 

Phoenix  AZ  85017-2646 

[fruitman@asuchrn.la.asu.edu] 


Last  time,  you'll  recall,  we  went 
tin oliliIi  the  story  of  why  I  de- 
cided lo  huild  a  metronome  that 
my  daughter  could  hear  over  the  sound 
of  the  piano — one  thai  could  be  set  for 
any  heat.  Pari  I  included  the  schematics 
and  parts  lists:  now  let's  put  it  together. 

Note:  Figs.  1-5.  Tables  1-3,  and 
Photo  A  were  all  included  in  Pari  I, 
published  in  April's  7J. 

Fig,  3  (remember  it  from  last  tiirte?> 
lends  itself  to  just  aboul  any  type  of 
construction  that  s  agreeable  to  you. 
Photo  B  shows  the  interior  of  the  basic 
bare-hones,  blue-box  metronome,  with 
eight  presets.  An  inexpensive  card  file 
box  comfortably  houses  the  parts.  This 
particular  model  has  eight  presets  plus 
the  adjustable  tempo  control.  It  uses  a 
piece  of  perfboard  to  hold  the  main 
part  of  the  circuit.  The  second  piece  of 
perfboard  holds  the  adjustable  and 
fixed  resistors  for  the  pre>el  times.  I 
mounted  it  on  the  back  of  the  presei 
switch. 

Mounting  the  hoard  by  its  leads 
avoided  the  problem  of  having  to  run  a 
small  bundle  of  wires.  You  could  put 


the  entire  circuit  on  a  single  piece  of 
perfboard.  You  may  want  to  start  by 
putting  the  7805  regulator  on  the  board 
and  then  the  protection  diode.  Without 
that  diode,  turning  off  the  power 
would  allow  C3  to  discharge  back 
through  the  regulator,  destroying  it.  If 
you  use  the  prereyulaior  of  Fig.  5(a). 
you  will  not  need  the  protection  diode. 
Following  that,  put  on  the  capacitors 
and  die  resistors.  Then  run  the  wires 
from  the  board  to  the  various  controls 
and  to  the  LED. 

Hot  LED? 

You  may  wonder  aboul  the  value  1 
picked  for  the  current-limiting  resistor 
for  front-panel  LEDL  Normally,  you 
would  subtract  the  1 .2-2  volts  dropped 
in  the  LED  from  the  supply  voltage. 
Then  divide  thai  by  the  current  you 
want  in  the  LED, 

We  can  look  at  a  quick  example,  9  V 
-  L8  V  =  7.2  V.  The  series  resi>tor  will 
ha\e  to  drop  7,2  volts  at  MM  5  mA 
(0.01-0.015  amps).  Using  12  mA  and 
dividing  that  gives  a  resistor  of  600 
ohms.  The  nearest  standard  values  are 
560  and  680  ohms. 


In  a  normal  circuit,  that  would  work, 
Bui,  remember,  this  is  a  pulse  circuit. 
The  pulse,  rock,  lasts  only  four  milli- 
seconds (0.004),  Although  the  LED 
can  respond  to  pulses  many  times 
shorter  than  that,  it  does  not  give  off  a 


Photo  B*  Inside  a  basic,  bare-bones,  blue* 
ha.x  metronome  with  perfboard  construe* 
Hon  and  eight  presei  tempos.  A  close  look 
at  the  battery  pack  will  show  a  rap,  one 
wax  to  get  the  correct  voltage  to  QJ  and 
Q2  he/on  frying  (fee  regulators,  This  doe* 
work  while  the  batteries  are  fairly  fresh. 
However,  it  does  not  give  the  best  repeat- 
ability—sometimes  that  is  a  consideration. 
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Photo  C  Metronome  in  better -grade  card 
file  box,  showing  results  of  taping  graph 
paper  to  box  for  layout*  LEDL  upper 
right  .flashes  in  step  with  locks,  or  silently 
if  INT/EXT  speaker  switch  is  set  for  EXT 
and  no  external  speaker  is  connected. 


useful  amount  of  light  under  these 
conditions.  So,  with  the  nominal  47- 
68  ohms  thai  I  used,  it  gives  off  a  good 
light.  And  the  LKDs  have  survived  the 
short,  bul  large,  current  pulses. 

Another  way 

Photo  C  shows  another  way  to  build 
the  circuit,  It  uses  a  better- grade  card 
file  box  and  shows  the  results  of  taping 
a  piece  of  graph  paper  to  the  front  of 
the  box.  This  gave  evenly  spaced 
marks  lor  drilling  the  holes — unlike 
Photo  D,  the  deluxe  version  with  36 
presets,  which  needed  a  grill  to  cover 
the  irregular  holes  in  the  box.  This 
metronome  without  presets,  Pholo  C, 
has   the   simple    three- volt   regulator. 


Photo  D.  Deluxe  version  of  "loud 
enough  *  metronome  has  36  preset  tempos 
plus  variable  control.  Small  LEDs  next  to 
the  switches  and  variable  control  give  a 
dim  but  visible  reminder  of  which  one  vott 
selected.  Note  one  LED  to  the  left  of  the 
*V*  knob  for  the  variable  control,  and 
three  others  to  the  left  of  presets  knobs  I . 
2.  and  J.  underneath  the  numbers  44,  $8. 
ami  144,  respectively. 
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You  may  choose  to  make  a  PCB  layoul 
with  tape,  as  I  did  for  the  unit  in  Photo 
A  (Part  1),  or  to  make  your  unit  with 
perfboard,  in  which  case  Photo  B 
might  be  of  help. 

Box  layout 

Once  you  have  picked  up  the  parts, 
you  may  want  to  lay  out  where  the  con- 
trols will  go  on  the  box.  The  photos  sug- 
gest a  layout  for  the  various  versions. 
theme  and  variations,  if  you  will.  Here 
again,  a  piece  of  graph  paper  taped  to  the 
top  or  to  the  front  of  the  box  can  be 
most  helpful.  Either  the  common  four- 
squares-to^the-inch  or  the  lOsquarcs-to- 
the-inch  kind  works  well.  Pencil  in  what 
you  want  and  where  >ou  think  it  should 
go.  Putting  it  in  pencil  on  the  paper 
makes  it  easy  to  make  changes.  When 
you  settle  on  a  layout,  start  drilling. 

The  hard  plastic  card  tile  box  drilled 
without  loo  much  danger  of  cracking. 
However,  I  did  use  a  small  drill  for  pilot 
holes  just  to  stay  on  the  safe  side.  While 
you  can  gel  other  card  file  boxes  at  su- 
permarkets or  variety  stores,  you  will 
probably  have  to  go  to  an  of  lice  supply 
store  for  a  better-grade  box.  Although  it 
costs  about  double  what  the  other  box 
does,  it  did  set  favorable  comments  from 
Joy.  Besides  that,  my  wife  even  let  me 
decorate  the  piano  with  this  one! 

Less  decorative 

Although  these  metronomes  tiive  a 
good,  loud  lock,  they  will  nive  a  much 
louder  sound  when  you  plug  a  larger 
speaker  into  them.  Most  of  us  like  the 
smaller,  more  portable  unit  However, 
you  can  just  build  the  electronics  into  a 
larger  speaker  box.  That  would  make  a 
piano  top  or  desktop  model, 

We  found  that  a  six-inch  speaker  gave 
more  than  enough  sound  for  a  flute  quin- 
tet to  use  during  a  practice  session,  not- 
withstanding the  conductor's  apology 
for  the  noise. 

When  you  finish  the  box,  you  will 
have  an  idea  of  how  many  wires  will 
go  from  it  to  the  board,  and  about  how 
Ions  to  make  them. 

Check-out  time 

When  you  finish  the  hoard  and  have 
run  wires  to  the  speaker,  the  tempo 


Photo  £,  Overall  view  of  board  in  deluxe 
model.  The  regulator  and  pulse  generator 
are  on  the  lower  right  side  of  the  hoard, 
while  the  fixed  resistors  and  their  trim* 
mers  take  up  the  rest  of  the  space. 


control,  and  the  hattcrv;  vou  can  run  a 
quick  test.  Before  hooking  up  a  bat- 
tery, double-check  to  see  that  the  volt- 
age regulators  and  the  transistors  are 
wired  properly.  Also,  double-check  the 
timing  capacitor,  C2.  You  want  the 
plus  side  of  the  capacitor  to  go  to  the 
base  of  Ql  and  the  minus  side  to  the 
collector  of  Q2 — not  to  common. 


Metronome  Marks 

40 

92    |    152 

44 

96 

166 

48 

100 

168 

52 

104 

176    ! 

56 

108 

! 
184 

60 

112 

192 

63 

116 

200 

66 

120 

208 

72 

126 

214 

78 

132 

220 

84 

138 

226 

1    88 

144 

238 

Table  4.  Metronome  marks 


Marks 

Period 

40 

1.5 

46 

1.3 

52 

1.15 

60 

1.0 

66 

0.909 

72 

0.833 

78 

0.769 

84 

0.714 

90 

0.667 

96 

0.625 

102 

0.588 

108 

0.555 

114 

0.526 

120 

as 

126 

0.476 

132 

0.4545 

138 

0.435 

144 

0.416 

150 

0.4 

156 

0.385 

162 

0.37 

168 

0.357 

172 

0.349 

178 

0.337 

184 

0.326 

190 

0.316 

196 

0.306     J 

202 

0.297 

208 

0.288 

214 

0.28 

220 

0.2727 

226 

0.265 

232 

0.258 

238 

0.252 

244 

0.246 

250 

0.24 

Photo  F.  Close-up  of  board  in  deluxe 
model.  Large  caps  are  C3  and  C4.  Tran- 
sistors QI-Q3  are  seen  left  to  right  in  a 
rowf  with  the  7805  regulator  above  Q3. 


Connect  a  wire  from  the  battery 
plus,  9  V  for  the  first  test,  to  the  input 
of  the  7805  or  the  LM3 1 7.  Connect  the 
minus  to  the  common  line.  If  you  have 
a  multimeter  with  a  nominal  300  mA 
range,  connect  it  between  one  side  of 
the  battery  and  the  circuit.  The  LED, 
the  speaker,  or  both  should  give 
pulses.  If  they  do  not,  but  the  meter 
does,  or  the  meter  shows  a  high,  steady 
current,  remove  the  battery  leads  and 
recheck  the  wiring.  If  the  meter  pulses, 
check  the  wiring  to  the  amplifier  stage. 

Remember,  the  LED  will  light  only 
if  it  has  the  plus  side  going  to  the  bat- 
tery plus.  Normally,  the  longer  lead  is 
plus  on  the  LEDs,  You  may  connect  a 
1000-4700-ohm  resistor,  the  LED.  and 
a  nine-volt  battery  in  series  to  verify 
the  LED  connections.  Although  you 
can  solder  directly  to  the  LED  wires,  I 
usually  take  a  couple  of  pins  out  of  a 
machine-pin  IC  socket  and  use  them 
for  the  connections,  That  makes  it 
easier  to  get  the  wires  on  the  right  way. 

Calibration 

Once  you  have  it  ticking,  you  will 
want  to  calibrate  your  metronome.  You 
can  use  the  tried,  true,  but  tiring 
method.  Thai  means  count  the  pulses 

Continued  on  page  80 

Table  5.  Metronome  marks  and  periods.  To  get  period,  divide  the  metronome  mark  into 
one  and  multiply  by  60.  One  divided  by  40  =  0,025.  Then,  0.025  x60=  U.  Adjust  the 
trimmer  so  that  the  counter,  in  the  period  mode,  reads  IS.  If  your  teacher  likes  other 
marks,  use  those. 


Mr.  NiCd 


THI  BEST  BATTERIES 
IH  AMERICA! 


SPRING  '98  SPECIAIS! 


Packs  A  Charger  for  YAESU  F T-  50R  /  40R  /  10R: 
FNB-40xh  s*i>+«tH  7.2v  SSOmAh  $41.95 
FNB-47xh.«*fl  7.2V  IBOOmAh  $43.95 
FNB-41xh  ijwmhio  9-€v  IOOOmAh  $49.95 
BC-601c  Rapid/Trickle  Charger    $59.95 

For  YAESU  FT-S1R/41R/11R: 

FNB41  pack  4.8V      700mAh  $31.95 

FNB-38  f*  (5W)        9,6v      700mAh  $39.95 

BC-SQtb  Rapid/Trickle  Charger  $59.95 

For  YAESU  FT-530  /  416/ 916/  7$/ 26. 

FMB-26pack  7,2v    1200mAh  $29,95 

FNB-27S  pk  f5w)     12.0V       SOOmAh  $35,95 

BC-601a     RapidfTrickle  Chajger  $59.95 

FDf  YAES U  FT-411  /  470/ 73/  33/  23 

FNB-10pack  7,2v      600mAh  $20.95 

FNB-11pM5w>       12.0V      GOOmAh  $24.95 

FBA-10  6-Cell  AA  case  $14.95 

BC~601a        Rapid/Trickle  Charger  $59.95 

Packs  forALINCO  DJ-560/582/  1BD  radios: 

EBP-20nspack        7.2v    1500mAh  $29.95 

EBP-22nhpk<5wj  12.0v    IOOOmAh  $36.95 

EOH-11  6-CellAAcase  $14.95 

Few  ICON  IC-Z1A  /  T22-42A  /  W32A  /  T7A: 
BP-TSOxhpk-ttiw     7.2v    IOOOmAh    $3995 
BP-173  pk.  £5w)         9.6V      700mAh    $49.95 
BC-601d        Rapid/Trickle  Charger      $59.95 

For  ICOM  IC-W21A  / 2GXAT /  V2fAT;twcierGr*n 

BP-131XH  (NtMH)       7.2V    1500mAh     $39.95 
BP132S(5w)  12.0v      SSOmAh    $39.95 

BC-601e        Rapid/Trickle  Charger       $59.95 

For  ICOM  IC-2SA  T  /  W2A  /3SAT/  4SA  T  etc: 
BP43  pack  7.2v      SOOmAh    $23.95 

BP-94pack  7.2V    1200mAh    $34.95 

BP-S3xh  Pk  (NiMH)  7.2v  1500mAh  $39.95 
BP-SO  6-Cell  AA  case  $15.95 

BC-79A        Rapid/Trickle  Charger      $59.95 

For  ICOM  IC-Q2A  T  etc  d  R£AUSTtC  HTX^2Q2: 
BP-8h  pack                8.4v    1400mAh    $32,95 
BP-202spk              7.2V    1400mAh    $29.95 
IC-8       8-Cel!AANiCd/AJkalineCase    $15.95 
BC-350  Rapid  Charger $69.96 

For  KE NWOOO  TH-79A  / 42A  / 22A: 
PB-32xh  (NiMH)        6.0v    iOOOmAh    $29,95 
PB-34xh  [Sw-NiMH)   9.6v    IOOOmAh    $39.95 
KSC-14  DuaF  Rapid/Trickle  Charger    $64.95 

For  KENWOOD  TH-78  /4&/2B  /  27: 
PB-13T|*fCho.piug)    7.2v      SOOmAh    $23.95 
PB-13xh  (Nimh)        7.2v    1500mAh    $39.95 
BC-15A        Rapid/Trickle  Charger        $59.95 

For  KENWOOD  TH-77,  75,  55.  46.  4bt  26.  25 
PB-6  [wtchg  plug")       7.2V      600mAh    $27.95 
PB-Sxh  (5w-n,mh)    12.0V    1500mAh    $49.95 
KSC-14   Duaf  RaoioTTrickle  Charger    $64.95 

For  STANDARD  C-628A  /  C5SSA  /  S2SA  /  22BA 
CNB-153xh  pack      7.2V    1500mAh    $32.95 
CNB-152  pk  (5w)     12.0v      BOOmAh     $32.95 
CSA-181       Rapid/Trickle  Charger       $59.95 

For  MOTOROLA  GP-3QQ  radios!: 
HNN-962Spatk        7.2V    1200mAh    $39.95 
Mr.  NiCd  also  supplies  baiter ies  for  your 

Laptop  Computers  /  cellphones 

CAMCORDERS    /    NlCD  &  NiMH  INSERTS 

We  can  rebuild  your  Computer  pack!  Call! 

Mall,  Phone,  &  Fax  orders  welcome!  Pay  with 
MC  /  VISA  /  DISCOVER  /  AMEX 


Mr,  NiCd  -  EM  Yost  &  Company 

221 1-D  Parview  Rd.,  Middleton,  Wl  53562 

Phone:  (608)831-3443 

Fax:(608)831-1082 
E-mail:  ehyost@midplains.net 


CIRCLE  114  ON  READER  SERVICE  CARD 
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Number  28  an  your  Feedback  card 


The  Taylor  Vee  20m  Antenna 

u  Anything  you  don  >  understand  must  be  magic! " 


T.L  Poindexter  WA5NPQ  and 

Singleton  a  Taylor  KB5IAY 

8325  Wasson  Road 

Shreveport  LA  71107 


his  antenna  was  designed  b\ 
Singleton  Taylor  KB  5 1  AY,  as 
an  effort  in  solve  iwo  of  the 
niosi  common  shortcomings  of  simple 
low-cost  antenna  systems  for  20 
meters:  lack  of  real  estate  mid  diffi- 
culty of  SWR  adjustment.  There  was 
another  fairly  serious  design  con- 
siraint,  as  well,  readily  understood  by 
most  hams — limited  hobby  funds. 

The  antenna  was  designed  as  an  in- 
verted vee.  allowing  it  to  tit  into  an 


available  side  vard,  anions  several 
other  antennas  already  in  place.  The 
inverted  vee  is  a  standard  dipole  an- 
tenna, with  the  ends  drooping  down 
from  the  center  Iccdpoinl. 

Since  di  poles  have  somewhat  direc- 
tional antenna  patterns,  with  maxi- 
mum radial  ion  at  right  angles  to  the 
plane  of  the  conductors,  fairly  deep 
nulls  exist  off  the  ends  of  the  antenna. 
This  was  addressed  by  mounting  the 
antenna  on  a  PVC  pipe  framework. 


3/4'  PVC  TEE 
FEED  POINT 


12AWGW3RE 
*15FKAOH5IDe 


MAST  r  EMT  CONCXJir 
RMS 


Fig.  /.  The  Taylor  Vee  [drawing  not  to  stale)* 
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and  usinu  a  light-duty  Radio  Shack rM 

»  O  J 

TV  antenna  rotator  to  rotate  the  entire 
assembly. 

Build  simply 

The  entire  assembly  is  mounted 
upon  a  five-foot  piece  of  two-inch 
EMT  conduit,  driven  about  three  feet 
into  the  ground.  See  Fig.  L  The  main 
vertical  support  is  a  single  10-foot 
joint  of  onc-and-one-quaner-inch  EMT 
conduit,  slipped  inside  the  two-inch 
EMT  ground  support. 

The  Radio  Shack  rotator  is  mounted 
at  the  top  of  this  conduit.  The  entire 
antenna  assembly  support  framework 
is  then  mounted  to  the  rotator. 

The  vertical  support  lor  I  he  center 
feed  of  the  antenna  is  a  10-foot  joint  of 
one-and-one-quarter-inch  EMT  conduit, 
clamped  into  the  rotator.  The  top  of 
this  vertical  support  is  split  for  about 
six  inches,  and  a  single  joint  of  three- 
quarter-inch  PVC  conduit  is  slip- fitted 
into  the  joint  and  clamped  with  pipe 
clamps  to  extend  the  vertical  support 
an  additional  three  or  four  feet. 

A  three-quarter-inch  PVC  tee  is 
mounted  at  the  top  of  this  three-quar- 
ter-inch PVC  extension.  1 1  becomes 
the  support  for  the  antenna  feed  point. 


Qty. 


Parts  List 

Description 


2       1"  PVCpipe,  10-ft.  length 

1        3/4"  PVC  pipe,  1 0-ft.  length 

1       2"  x  2"  wood,  10-ft,  length 
(crossarm) 

1  1-1/4"  U-bolt 

4       Hose  clamp  to  secure  PVC 
pipe  to  crossarm 

2  5/16"  x  1  *  machine  bolts  with 
nuts 

3  3/4"  PVC  *T 

1        Light-duty  TV  rotator 
(RS#  15-1225) 

50  ft.     Rotator  cable,  3-conductor 

(RS  #15-1149) 
scrounged  rabbit  ear  antenna 

1-1/4"  EMT  conduit  for  mast,  length 
dependent  upon  height 

#12  AWG  THHN  antenna  wire 

(approx.  30  ft-  required  for  20  m 

antenna} 

Total  length  of  antenna  =  #12  AWG  + 

rabbit  ear  extensions. 

L  =  468/freq  in  MHz. 


Table  1.  Pans  list. 


Just  above  the  rotator,  the  horizontal 
support  is  mounted  to  the  one-inch  verti- 
cal EMT  conduit.  The  horizontal  support 
is  formed  of  two  joints  of  one-inch 
PVC  conduit,  joined  by  a  PVC  cou- 
pling. This,  in  turn,  is  supported  by  a  10- 
foot  section  of  2  x  2  lumber,  U-bolted  to 
the  vertical  pipe.  The  one-inch  PVC  is 
secured  with  hose  clamps  to  the  2  x  2 
horizontal  support  in  four  places. 

The  horizontal  support  is  further  ex- 
tended by  slip-fitting  a  three- fool  sec- 
tion of  three-quarter-inch  PVC  pipe 
into  each  end  of  the  one-inch  PVC 
horizontal  support  and  gluing  a  PVC 
tee  onto  each  end  of  this  three-quarter- 
inch  PVC  horizontal  support,  with  one 
port  pointing  up.  The  tecs  arc  the  at- 
tachment points  for  the  antenna  ends, 
and  mounting  for  the  VSWR  adjust- 
ment elements.  The  three-quarter-inch 
PVC  extensions,  with  the  PVC  tees  at- 
tached, are  secured  into  the  one-inch 
horizontal  supports  by  one-quarter-inch 
bolts  through  holes  drilled  through  both 
PVC  pipes. 


Details, details  ... 

The  basic  antenna  is  built  from  12  AWG 
THHN  insulated  electrical  wire,  available 
at  any  hardware  stone.  The  drooping  radials 
are  attached  to  each  side  of  the  PVC  tee, 
mounted  at  the  top  of  the  vertical  support, 
and  the  coax  feedline  is  soldered  directly  to 
the  antenna  elements.  Since  only  low- 
power  (100  W)  operation  is  envisioned, 
RG-58C/U  is  employed  as  fccdline.  The 
antenna  conductors  are  attached  by  drill- 
ing holes  through  the  PVC  tee,  and  loop- 
ing the  antenna  conductor  through  the 
hole,  before  soldering.  No  matching 
transformer  or  balun  was  used,  as  im- 
pedance of  the  feedline  (52  ohms)  was 
close  enough  to  the  anticipated  feedpoint 
impedance. 

The  drooping  ends  of  the  radials  are  se- 
cured to  the  PVC  tees  at  the  end  of  the  hori- 
zontal supports  with  electrical  tape.  The 
length  of  each  side  was  cut  to  appaw- 
mately  14-1/2  feet,  with  the  remainder  of 
electrical  length  (approximately  16-1/2  feet 
total,  depending  upon  desired  frequency 
of  operation)  to  be  made  up  by  the  ad- 
justable VSWR  elements  mounted  on  the 
ends  of  the  antenna.  The  elements  droop 
at  about  34  degrees,  for  no  particular  rea- 
son other  than  the  space  available. 

Adjustable  VSWR  elements 

In  order  to  adjust  the  electrical  length 
of  the  antenna,  adjustable  elements  were 
improvised  from  rabbit  cars  salvaged 
from  an  old  TV  set.  One  of  the  sliding 
elements  was  mounted  at  each  end  of 
the  horizontal  support,  and  the  antenna 
conductor  was  soldered  to  this  element. 

A  short  section  of  wooden  dowel 
was  driven  into  the  top  end  of  each  of 
the  PVC  tees  mounted  at  the  ends  of 
the  horizontal  support.  A  vertical  hole 
(to  fit)  was  drilled  through  each  dowel, 
and  the  rabbit  ear  element  was  pushed 
through  the  hole  and  glued  into  place. 
The  antenna  conductor  was  then  sol- 
dered to  the  bottom  end  of  the  element, 
allowing  easy  adjustment  of  antenna 
electrical  length  (VSWR),  without  hav- 
ing to  drop  the  entire  antenna  assembly. 

Must  be  magic 

Hams  who  have  used  this  antenna 
claim  it  outperforms  a  conventional 


Handheld  Repeater  Controller 


Spectrum  Electron  ic  Products 
introduces  the  world's  first 
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Orders:    800  456  5548 
Info:        307  266  1700 

nmwmtt        fax     307  266  30 1 0 


VersaTel 


CIRCLE  259  ON  READER  SERVICE  CARD 


EVERY  ISSUE  OF 

Amateur 

Radio  Today 

on  Microfiche! 


The  entire  run  of  73  from 
October  1960  through  last  year  is 
now  available.  Over  800  fiche! 

You  can  have  access  to  the 
treasures  of  73  without  several 
hundred  pounds  of  bulky  back 
issues.  Our  24x  fiche  have  98 
pages  each  and  will  fit  in  a  card  file 
on  your  desk. 

We  offer  a  battery  operated  hand 
held  viewer  for  $150,  and  a  desk 
model  for  $260.  Libraries  have 
these  readers. 

The  collection  of  microfiche,  is 
available  as  an  entire  set,  (no  partial 
sets)  for  $325,  plus  $10  shipping 
(USA),  Annual  updates  available 
for $10,  plus  $3 shipping/handling. 
Satisfaction  guaranteed  or  money 
back! 


VISA 


I        ^UCKMASTER 

*    6 1 96  Jefferson  Highway    * 

Mineral,  Virginia  23117  USA 

540:894-5777*800:282-5628 

Fax  540:894-9141 

e-mail:  info@ buck.com 


CIRCLE  16a  ON  READER  SERVICE  CARD 

73  Amateur  Radio  Today  *  May  1998    29 


Fig,  2.  Taylor  Vee  SWR  plot. 

dipole,  under  similar  conditions.  In  an 
effort  to  better  understand  this  appar- 
ent performance  improvement,  some 
rudimentary  testing  was  done  of  both 
VSWR  and  radiation  pattern. 


VSWR  was  measured  across  the  en- 
tire 20-meter  band,  and  proved  to  be 
usably  low  across  the  entire  band,  with 
near- perfect  match  in  the  phone  por- 
tion of  the  band.  Due  to  the  adjustable 


Fig.  3.  Taylor  Vee  azimuth  pattern.  Units  are  relative  field  strength  in  dB>  Antenna  plane 
lies  on  270-90  degree  line. 
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elements,  this  was  easy  to  shift  in  fre- 
quency. The  wide  VSWR  bandwidth 
was  a  pleasant  surprise.  No  VSWR 
testing  was  done  outside  the  20-meter 
band  limits.  See  Fig.  2. 

A  simplistic  measurement  of  a  single 
point  received  signal  was  made,  to 
roughly  determine  the  radiation  pat- 
tern of  the  antenna.  An  IFR-500  ser- 
vice monitor  was  used  as  a  signal 
source,  and  the  station  transceiver,  a 
Kenwood  TS-440,  was  used  in  receive 
mode  to  measure  strength  of  received 
signal  vs.  antenna  orientation,  Signal 
strength  was  adjusted  to  give  nominal 
mid- scale  S-meter  readings.  S-meter 
readings  were  recorded  vs,  antenna  po- 
sition, and  plotted  to  represent  antenna 
pattern. 

Because  of  the  design  of  the  an- 
tenna, with  drooping  radials,  and  verti- 
cal VSWR  adjustment  stubs  at  the 
ends  of  each  element,  it  was  decided 
that  any  assessment  of  correct  polariza- 
tion would  be  a  wild  guess,  so  we  opted 
to  use  a  transmit  antenna  (IFR-500) 
aimed  at  about  45  degrees  above  the 
horizon  as  a  "best  guess"  compromise, 

Antenna  boresite  was  determined, 
using  the  MK1  Mod  0  eyeball,  by  set- 
ting the  antenna  element  perpendicular 
to  the  line  to  the  IFR-500.  The  signal 
source  was  located  several  hundred 
feet  away,  to  avoid  near- fie  Id  effects. 

The  antenna  wras  rotated  in  approxi- 
mately 15-degree  steps  around  the  sig- 
nal source  direction,  and  S-meter 
readings  were  recorded  at  each  step. 
The  azimuth  indicator  on  the  rotator 
was  used  for  direction  readings,  which 
were  quite  coarse, 

S-meter  readings  were  converted  to 
dB?  relative  to  boresite  amplitude,  and 
recorded  vs.  direction.  No  calibration  of 
the  receiver  S-meter  was  done,  and  we 
assumed  6  dB  per  S-unii.  After  record- 
ing, these  readings  were  input  to  a  C++ 
program,  part  of  a  radar  antenna  model- 
ing software  package  developed  by 
WA5NPQ  for  Wright  Labs,  and  ex^ 
panded  to  4096  points.  The  points  en- 
tered were  extrapolated  by  software,  by 
using  the  current  point  measured,  the  last 
point  measured,  and  the  next  point  mea- 
sured, and  applying  a  curve-determining 
algorithm  to  determine  the  approximate 
value  of  the  intermediate  points. 


Photo  /L  "If  it  ain't  broke,  don  ytfix  rY/1 

The  resulting  data  was  imported  into 
Microsoft  ExceP,  and  plotted  as  a  cir- 
cular (radar)  plot  (Fig,  3).  The  result- 
ing plot  essentially  follows  the  classic 
expected  dipole  characteristics.  There 
are  some  discontinuities,  due  to  the 
rough  measurement  techniques.  In  ad- 
dition, some  distortion  is  present,  and 
can  probably  be  attributed  to  current 
unbalance  in  the  feed  (no  balun  used), 
to  errors  in  boresile  angle  determina- 
tion (MKI  eyeball  calibration),  and  to 
errors  in  angle  measurement  (Radio 
Shack  azimuth  indicator). 

Getting  there  for  less 

Using  ingenuity  and  a  minimum  out- 
lay of  bucks,  the  designer  ended  up 
with  an  antenna  which  fits  his  avail- 
able space,  is  easily  adjustable  for 
VSWR,  and  can  be  rotated,  so  no  nulls 
are  present.  Using  only  the  TS-440 
barefoot,  he  is  able  to  hold  his  own  in 
the  DX  quest  He  has  been  able  to 
work  as  far  as  Australia  and  the  Cape 
Verde  Islands  fairly  consistently, 
working  VK6ACY  and  others  on  mul- 
tiple occasions,  with  very  favorable 
signal  reports,  Medium  and  short  skip 
has  also  been  consistent,  with  excel- 
lent results.  Why  does  it  work  so  well? 
We're  still  not  sure.  An  entire  after- 
noon of  measurement  did  nothing  to 
improve  our  understanding.  However, 
we're  sticking  to  two  widely  accepted 
engineering  maxims:  "If  it  ain't  broke, 
don't  fix  it!"  and  "Anything  you  don/t 
understand  must  be  magic!" 


Neuer  sbv  die 

continued  from  page  5 


Only  about  22%  of  all  amateurs  are 
ARRL  members,  with  the  trend  being  to- 
ward us  old-timers  over  50. 

The  ARRL  Board  of  Directors  is 
loaded  down  with  old-timers  like  NM7N 
(71),  W4RH  (73),  WA6WZO  (60),  and 
W9PRN  (85).  Other  officers  are  N0BC1 
(89),  K0TO  (66),  W6CF  (65),  and  N4MM 
(61),  so  perhaps  it's  no  wonder  that  the 
League  seems  to  be  almost  totally  out  of 
touch  with  the  bulk  of  today's  hams. 

Looking  at  the  results  of  the  last  board 
meeting,  I  notice  that  a  proposal  to  in- 
crease HF  privileges  for  Novice  and 
Tech-Plus  licensees  was  quickly  voted 
down.  Figures.  They  also  rejected  a  pro- 
posal even  to  study  the  feasibility  of  reduc- 
ing the  number  of  license  classes,  Fve 
been  proposing  for  years  that  we  have  one 
class  of  license. 

Fellow  League  members,  do  you  re- 
call ever  being  asked  your  opinion  on 
these  matters?  I  knowr  I  never  have  been. 

The  board  decided  to  push  the  FCC  to 
better  enforce  our  rules  so  we  won't 
have  to  listen  to  so  much  bad  language 
on  the  HF  hands.  And  that,  of  course, 
means  that  the  League  is  going  to  pres- 
sure the  FCC  to  allocate  more  money  to 
policing  our  bands  —  something  which  I 
feel  we  should  he  doing  ourselves.  One 
of  the  things  we've  often  bragged  about 
is  being  self- policing.  So  here  we  have  a 
government  bureau  which  has  been  cut- 
ting  back  and  auctioning  off  parts  of  the 
spectrum  and  we're  demanding  that  they 
spend  more  money  on  us  because  we  are 
unable  to  keep  control  of  ourselves. 
Could  this  demand  for  more  services 
prompt  the  commissioners  to  question 
the  relevance  of  amateur  radio  in  today's 
world? 

I  didn't  see  anything  in  the  board 
meeting  report  about  the  ARRL  initiat- 
ing any  efforts  to  clean  up  the  mess 
some  of  our  older  hams  are  making  of 
our  HF  bands.  Every  time  I  bring  this  up 
I  get  accused  of  League  bashing.  Welh 
as  a  member.  I  feel  it  is  the  responsibility 
of  my  organization  to  help  keep  our 
bands  clean,  The  League  should  also  be 
making  a  maximum  effort  to  attract  new 
hams.  Instead,  I  get  the  overwhelming 
impression  that  the  powers  that  be  at  the 
League  are  more  intent  on  keeping  QRM 
down  by  limiting,  as  much  as  possible, 
the  number  of  hams  on  HE 

The  board  agreed  to  push  the  FCC  to 
establish  the  League  band  plans  as  part 
of  their  official  regulations.  Talk  about  a 
power  grab!  Leaping  lizards!  Do  you 
agree  with  this  social  engineering  move? 

Heck,  our  present  band  plans  don't 
reflect  our  current  use  of  the  bands.  We 


have  wide  open  and  virtually  unused 
CW  bands,  which  fewer  than  10%  of  us 
who  are  active  are  using  with  any  regu- 
larity, and  crowded  phone  bands  for  the 
other  90%.  Considering  the  channel 
space  required  for  CW  vs.  phone,  the 
plans  are  all  the  more  inequitable. 

Somehow  fm  reminded  of  the  Na- 
tional Computer  Conference,  which  put 
on  computer  shows  every  year.  The 
shows  had  hundreds  of  exhibitors  and 
drew  over  100,000  attendees.  But  they, 
like  the  rest  of  the  mainframe  and  mini- 
computer industry,  ignored  microcomput- 
ers. Today  most  of  the  mainframe  compa- 
nies are  out  of  business  and  the  mini- 
computer companies  about  gone,  too.  I 
loved  it  when  Compaq  bought  what's 
left  of  DBC.  What  has  happened  to 
Prime,  Data  General  Wang  and  the  rest? 
The  National  Computer  Conference  blew 
away  with  the  rest  of  the  old  computer 
industry. 

Even  the  largest  of  organizations  has 
to  stay  relevant  or  they're  soon  history. 
Will  there  be  an  ARRL  in  ten  years?  Will 
I  be  getting  my  70-year  pin?  I  expect  to 
be  around,  but  IT1  be  surprised  if  the 
ARRL  is  —  unless  they  start  wising  up 
and  making  themselves  relevant  to  the 
majority  of  the  hams.  Right  now,  at  least 
78%  of  the  hams  don't  think  the  ARRL 
is  relevant  If  we  count  in  the  members 
who  agree  that  some  big  changes  need  to 
be  made,  we  might  be  pushing  9G%.  No 
wonder  the  directors  aren't  asking  us  our 
opinions  and  then  reflecting  them  at 
meetings. 


FCC  vs.  the  Constitution 

The  requirement  in  Article  I  of  the 
Constitution  thai  Congress  make  ail 
laws  has  been  ignored  ever  since  FDR 
grabbed  the  reins  66  years  ago.  We've 
gradually  gotten  used  to  government 
agencies  enacting  legislation,  and  our 
blessed  liberal  courts  have  put  up  little 
resistance.  If  you  go  into  court  today  and 
cite  the  Constitution  to  support  your 
case,  youTl  get  laughed  out  of  court. 
Judges  are  making  laws.  Government 
agencies  are  making  laws,  and  little  of 
this  is  benefiting  us. 

Congress  has  remained  silent  while 
federal  judges  have  usurped  their  power 
to  levy  taxes.  Congress  has  remained  si- 
lent because  you  have  remained  silent. 

The  latest  power  grab  has  been  by  the 
FCC.  Yep,  our  semi-beloved  benefactor 
has  stuck  its  hand  into  the  public  pocket 
with  a  tax  on  telephone  companies  to  fi- 
nance Internet  services  for  public  schools 
and  libraries.  This  tax  will,  of  course,  be 
passed  along  to  you  with  higher  charges. 
The  phone  companies  wanted  to  at  least 

Continued  on  page  81 
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Penny  Pincher's  Digital  Ammeter 


Inexpensive,  accurate,  seaworthy. 


Sam  Ulbing  N4UAU 

5200  NW  43rd  Street 

Suite  102-177 

Gainesville  FL  32606 


Because  I  do  a  lot  of  mobile  ham 
operating,  ballcry  usage  is  very 
important  lo  me.  During  the  past 
few  years,  when  cruising  on  my  boat  I 
have  often  round  mv  battery  voltage 
becoming  lower  than  it  should  be.  As  a 
consequence.  I  have  been  told  by  the 
Waterway  Radio  and  Cruising  Club  net 
controller  that  I  was  "FMing,  check 
your  batteries."  (The  Waterway  Radio 
and  Cruising  Club  meets  daily  at  0745 
Eastern  time  for  about  an  hour  and  is 
dedicated  to  helping  and  passing  traf- 
fic for  marine  mobile  amateurs  prima- 
rily along  the  east  coast  of  the  US  and 
in  the  Bahamas.) 

To  monitor  m\  power  use.  I  decided 
I  needed  a  good  ammeter  I  wanted  to 
monitor  currents  up  to  100  amps  but 


Rshunt «  Rload 
I  =  V/Rshunt 


LOAD 


also  to  be  able  to  tell  the  difference 
between  currents  in  the  100-milliamp 
range.  Obviously,  for  this  accuracy  and 
precision  I  would  need  a  digital  readout. 
Unfortunately,  the  ammeters  at  the 
store  were  expensive  (S65  or  more). 
Worse,  the  readout  was  a  vague  analog 
device  that  would  only  tell  me  if  I  was 
using  a  lot  or  a  little  current.  When  1 
looked  for  digital  ammeters,  I  found  I 
would  almost  need  to  mortgage  the 
boat  if  I  wanted  one!  So  I  decided  to 
build  my  own. 


Generally,  to  measure  large  currents 
you  use  a  low-resistance  shunt  and 
measure  the  voltage  drop  across  it 
(Fig,  1).  (For  proper  operation,  the 
shunt  resistance  must  be  considerably 
less  than  the  load  resistance.)  I  found 
that  shunts  were  also  expensive,  so  I 
decided  to  build  that  as  well. 

The  resulting  ammeter  has  worked 
very  wrell  for  me  and  I  now  know 
why  1  am  running  down  my  batteries. 
I  talk  on  the  ham  rig  loo  much!  I 
solved  my  discharge  problem  by  using 


Fig.  L  Using  a  shunt  to  measure  current. 
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Fig.  2,  Current-earning  capacity  of  wire . 


the  money  I  saved  through  "home- 
brew'' to  help  buy  a  bigger  alternator. 

An  inexpensive  voltmeter 

Excellent  and  inexpensive  digital 
voltmeters  are  readily  available  at 
many  surplus  outlets  [such  as  All  Elec- 
tronics, P.O.  Box  567,  Van  Nuys  CA 
91408;  (800)  826-5432].  These  3-1/2 
digit  meters  sell  for  around  $10  and 
run  on  9  V.  They  come  with  nice  face- 
plates, making  it  easy  and  neat  to 
mount  them.  The  meter  consists  of  an 
A/D  converter  chip  with  built-in  dis- 
play driver  (like  the  ICL7106),  an 
LCD  3-1/2  digit  display,  and  all  the 
parts  needed  to  make  it  work.  A  few 
years  ago,  before  these  surplus  items 
came  on  the  market,  I  had  built  one  of 
these  DVMs  from  scratch.  Just  for  the 
parts,  I  spent  twice  what  the  complete 
meter  now  costs! 

The  meter,  which  uses  only  about 
three  milliamps,  comes  with  instruc- 
tions for  setting  the  maximum  voltage 
range  that  you  want  to  measure.  A 
simple  voltage  divider  will  let  you  set 
maximum  ranges  of  2,000,  20.00  or 
200.0  volts.  If  you  do  not  add  any  re- 
sistors, the  maximum  range  is  200.0 
millivolts.  This  is  the  range  that  I 
used  for  my  ammeter  (I  also  have  one 
set  for  20.00  volts  max  that  I  use  to 
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measure  my  battery  voltage — but 
that's  a  different  story.)  Being  able  to 
use  the  meter  without  external  resis- 
tors provides  an  accuracy  advantage, 
since  even  19f  resistors  have  some  er- 
ror— but  with  no  resistors,  you  gel  no 
voltage  divider  error! 

These  meters  come  with  a  built-in 
disadvantage  that  fortunately  happens 
to  be  an  advantage  for  this  application. 
Due  to  the  configuration  of  the  meter 
circuit,  the  voltage  source  used  to 
power  the  meter  must  be  totally  sepa- 
rate from  the  circuit  you  are  measur- 
ing. This  means  I  could  not  use  the 
ship's  12  V  system  and  a  9  V  regulator 
to  power  it;  I  had  to  use  a  separate  9  V 
battery  source.  There  are  several  ways 
to  do  this  and  each  has  advantages  and 
disadvantages  (see  below).  The  good 
news  is  that,  because  the  meter  is  on  a 
floating  power  source,  it  has  no  prob- 
lem measuring  voltages  above  the 
maximum  battery  voltage — which  it 
might  if  it  were  powered  from  the 
ship's  power  supply. 

Making  the  shunt 


are  probably  saying,  "Big  deal — 
you  use  an  off-the-shelf  meter  to  mea- 
sure a  voltage  and  call  it  a  project." 
But,  of  course,  there  is  more.  Having 
bought  the  digital  voltmeter,  I  tried  to 
locate  a  current  shunt.  I  wanted  to  have 
100.0  millivolts  for  1 00.0  amps,  which 
would  let  me  read  the  current  directly. 
A  one-milliohm  shunt  would  do  the 
job,  but  I  could  not  find  a  proper  one 
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Chassis  Kits  Rack  Shelves 

Cabinet  Kits  Rack  Equipment 

Assembled  Cabinets  Antenna  Grounding  Kits 

Slope  Bom  Kits  Tower  Mounted  Box  Kits 

UHF  &  VHF  Antenna  Dipole  Hangers 

Power  Divider  Kits  Other  Enclosures 

Small  sheets  Aluminum  and  Brass 
UHF  /  VHF  Antenna  Parts 
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Table  1.  Wire  resistances. 
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Maggiore  Electronic  Lab. 
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LOW  COST  "R1"  VHF  AND  UHF  REPEATER 

STARTING  AT  S639.00  VHF,  $699.00  UHF  REPEATER.  TWO  YEAR  WARRANTY. 
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Fig,  3b  Cornice  ting  the  ammeter  to  a  "real-world"  circuit. 


Penny  Pinchers  Digital  Ammeter 

continued  from  page  33 


and  the  shunts  I  did  find  were  S25  or 
more* 

Fortunately,  like  mam  hams  I  am  a 
pack  raL  1  recalled  a  chart  I  had  re- 
ceived from  a  wire  company  a  few 
years  earlier.  Believe  il  or  not,  I  was 
actual  I  v  able  to  find  thai  chart,  and  on 
it  was  everything  1  would  have  ever 
wanted  to  know  about  wires  (and  even 
more!).  One  table  gave  wire  resistance 
(Table  1),  and  I  saw  that  1000  feet  of 
#10  wire  had  a  one-ohm  resistance 
(actually  0.9988) — so  I  could  use  one 
fool  of  it  to  «ei  one  milliohm. 

But  Fig.  2  told  me  thai  I  did  nol  want 
to  do  ihal.  since  only  45  amps  would 
raise  ihe  #10  wire  temperature  by  140° 
C  (285°  K).  By  using  these  two  tables. 
I  decided  thai  lour  feel  of  #4  gauge 
wire  would  work  and  noi  get  loo  hot. 
This  size  wire  is  readily  available  al 
auto  stores.  Home  Depot™,  etc.,  and 
implementation  was  easy, 

1  coiled  up  the  #4  wire  to  keep  il 
compact,  and  soldered  a  small  gauge 
wire  (#1K)  from  each  end  of  the  shuru 
to  the  voltmeter  1  connected  the  shunt 
into  my  ship's  power  circuit  as  shown 
in  Fig.  3.  This  circuit  allowed  me  to 
measure  alternator  charging  current 
(which  is  displayed  as  a  positive  volt- 
age) and  the  current  used  by  my  radio, 
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liahls.  etc ..  as  a  negative  voltage.  I 
chose  not  to  put  the  starter  motor  in  the 
circuit  because,  with  its  very  large  cur- 
rent  draw.  1  would  have  had  to  use  a 
lower  resistance  shunt  and  I  would 
lose  my  resolution  at  the  lower  current 
levels.  This  basic  design  worked  well 
but  I  was  able  to  improve  il  further. 

Trimming  the  shunt 

Table  1  said  the  shunt  would  be  one 
milliohm  (a  recent  QST  article — No- 
vember 1997 — gave  slightly  different 
values),  but  I  suspected  that  not  all 
wires  are  created  equal  and  wanted  to 
trim  the  shunt  to  be  as  close  us  pos- 
sible to  one  milliohm.  Unfortunately. 
my  expensive  ohm  meter  does  not  go 
down  to  one  milliohm.  However,  the 
S10  DVM  I  was  using  for  the  project 
has  a  voltage  scale  that  is  200.0  mV 
full  scale,  so  I  could  use  a  part  of  this 
project  to  align  the  rest  of  it  (neal)!  I 
also  had  some  0.47  ohm,  5  W,  1 0%  re- 
sistors from  Radio  ShackrM  and  a  12- 
voll  battery  capable  of  delivering  a  lot 
of  current  with  no  significant  voltage 
drop.  With  a  battery  voltage  of  12,55 
volts  and  three  of  the  0.47-ohm  resis- 
tors in  series  as  a  load,  there  would  be 
8.9  amps  through  the  shunt.  I  trimmed 
the  shunt  until  it  read  N.9  millivolts.  It 
was  important  to  do  the  measurements 
quickly  because  the  power  dissipation 
in  the  0.47  ohm  resistors  was  35  watts. 


not  fixe  watts.  Of  course,  the  results 
would  have  been  more  accurate  if  I  had 
used  5%,  or  better  yet  1%,  resistors. 

[Note:  The  load  resistance  {Rload} 
for  my  measurement  was  3  x  .47  = 
1410  mi  Hi  ohms  and  the  shunt  I  was 
trimming  was  onlv  one  milliohm,  so 
Rshunt  «  Rload.  Other  measurement 
errors  include  the  meter  accuracy  of 
0.5rv  ±  one  digit.  Except  for  the  10% 
uncertainty  of  the  load  resistors*  I 
could  trim  my  shunt  to  about  2c/<  accu- 
racy, 1  have  found  that  Tor  larger  cur- 
rents 1  can  get  better  readings  using  a 
known  low  value  resistor  and  voltme- 
ter than  from  using  the  ammeter  Tea- 

K—r 

tore  of  my  DVM.  This  is  because  the 
ammeter  often  has  a  resistance  that  is 
fairly  large  compared  to  the  load  resis- 
tance. Further,  the  exact  resistance  of 
the  meter  is  usually  unknown,  so  il 
cannot  be  compensated  for.  For  in- 
stance, when  [  placed  the  three  0.47* 
ohm  resistors  across  the  12.55-volt 
source  in  line  with  my  ammeter  on  the 
20-amp  scale,  I  read  7.05  amps  instead 
nl  the  calculated  8.9  amps  Using  an- 
other voltmeter.  I  found  that  the  volt- 
age drop  across  the  ammeter  v\as  2.4 
volts.  While  the  documentation  states 
that  the  "maximum  voltage  burden"  of 
the  meier  is  900  millivolts,  obviously 
all  the  connections  increased  the  volt- 
age drop  through  the  measuring  cir- 
cuit. The  uncorrected  error  using  the 
ammeter  would  have  been  20c# ,  twice 
the  error  from  using  10%  resistors.  So, 
basic  as  it  is,  this  method  can  give 
good  resuhs.l 

Powering  the  meter 

A  9  V  buttery:  The  easiest  way  to 
power  ihe  meter  is  with  a  nine-volt 
battery.  This  method  did  nol  appeal  to 
me.  as  I  was  afraid  I  would  turn  the 
meter  on  and  forget  to  turn  il  off, 
quickly  running  down  the  battery. 

Four  NiCds:  Rechargeable  NiCd 
batteries  seemed  like  a  belter  power 
source,  but  nine- volt  NiCds  are  scarce 
and  expensive.  If  1  used  A  A  batteries 
to  get  nine  volts,  I  would  need  eight 
cells:  many  batteries,  much  space  and 
expensive.  By  building  the  circuit 
shown  in  Fig.  4,  1  was  able  to  gel  nine 
volts  from  only  four  NiCds,  Ul  is  a 
\  ullage  inverter  chip  which  produces 
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Fig.  5,  Powering  the  DVM  with  rechargeahle  alkaline  batteries, 
using  a  JPDT  switch. 


an  output  voltage  that  is  the  negative  of 
the  input  voltage:  five  volts  positive  in 
(from  the  four  NiCds),  minus  five  volts 
out.  Put  a  diode  in  to  protect  the  meter 
and  you  have  nine  volts  between  the 
positive  and  negative  voltages.  Actu- 
ally, you  do  not  need  a  diode  at  all,  as 
the  meter  is  designed  lo  operate  at  up 
to  12  volts  (absolute  maximum), 

Because  1  planned  to  mount  the  meter 
permanently  in  the  boat,  I  needed  to  be 
able  to  recharge  the  batteries  in  place. 
This  I  could  do  with  the  ships  power. 
A  simple  current  source  and  a  DPDT 
switch  did  the  job.  When  the  meter  is 
off,  it  is  being  charged.  When  it  is  on, 
it  works  from  a  floating  source.  Notice 
that  I  use  a  double-pole  switch  heeause 
when  the  meter  is  being  used,  the 
ground  circuit  for  it  must  be  separate 
from  the  ship's  ground.  The  meter 
worked  well  all  summer,  it  was  accu- 
rate and,  although  I  had  feared  that  al- 
ternator noise  might  give  strange 
readings,  I  found  this  was  not  the  case. 


Despite  the  fact  that  it  worked  well,  I 
had  a  number  of  concerns  with  this  ar- 
rangement* First,  if  I  forgot  and  left  the 
meter  <m  for  a  long  period  of  time,  I 
could  drain  the  NiCds  and  net  cell  re- 
versal.  Second,  if  1  left  the  meter  off 
for  a  long  period  of  time,  I  could  over- 
charge the  NiCds.  I  could  prevent 
overcharging  by  setting  the  charge  cur- 
rent very  low,  but  then  it  would  take  a 
long  time  to  recharge  the  batteries  if  I 
let  them  run  down.  Finally,  since  I 
would  generally  only  have  the  meter 
turned  on  for  short  periods  of  time  and 
then  put  it  back  in  the  charge  mode,  I 
would  he  charging  the  batteries  in  a 
short  cycle  mode  which  promotes 
"memory"  effect  and  eventual  capacity 
loss.  These  concerns  bothered  me  all 
summer.  I  thought  about  it  and  sud- 
denly realized  I  had  recently  done  a 
project  that  was  custom  made  for  use 
with  this  meter. 

Four  rechargeable  alkaline  batter- 
ies: In  my  project  "Arc  You  Ready  to 


Recharge?"  (73,  March  1997,  p,  40),  I 
discussed    the    characteristics    of   re- 
chargeable alkaline  batteries  and  pre- 
sented a  circuit  that  both  charged  them 
and  monitored  their  use  to  prevent  ex- 
cessive discharge.  You  may  recall  that 
the  advantages  of  rechargeable  alkalines 
arc; 
They  are  less  expensive  than  NiCds, 
They  have  a  much  longer  shelf  life. 
They  prefer  to  be  recharged  often 
and  do  not  have  "memory/* 

They  work  best  with  low  current 
draws. 

The  disadvantage  of  rechargeable 
alkalines  is  that  they  will  lose  a  lot  of 
their  potential  capacity  if  they  are  al- 
lowed lo  run  down  too  far.  My  project 
made  use  of  a  bq2903  chip  that  moni- 
tored battery  status  to  prevent  this 
problem.  In  addition,  it  controlled  the 
charging  of  these  batteries  to  permit  a 
maximum  charge  rate  and  yet  still  pre- 
vent overcharge,  (Rechargeable  alkalines 
cannot  be  charged  in  a  constant  cur- 
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It  was  apparent  to  me  that  here  was  a 
perfect  application  for  this  project: 
The  meter  circuit  uses  only  a  few 
milliamps  and  I  do  recharge  often.  The 
bq2903  prevents  overdischarge  if  I 
leave  the  meter  on  too  long;  there  is  no 
chance  of  overcharging,  as  the  bq2903 
ends  the  charging  cycle  when  the  bat- 
teries are  charged.  If  I  leave  the  meter 
unused  for  months,  the  batteries  will 
still  be  ready  to  go.  If  I  let  the  batteries 
discharge  deeply,  the  bq2903  circuit 
will  recharge  them  in  only  a  few  hours. 

The  circuit  for  this  is  a  little  more 
complicated  than  the  NiCd  circuit,  but 
I  had  a  PC  board  and  parts  from  that 
earlier  project,  which  made  it  easy  to 
build*  and  the  advantages  made  it 
worth  the  extra  space.  Fig,  5  shows  my 
circuit.  When  using  rechargeable  alka- 
line batteries,  it  is  a  good  idea  to  in- 
clude a  diode  since  these  batteries  have 
a  higher  voltage  than  NiCds  and  four  of 
them  could  cause  the  voltage  to  exceed 
the  maximum  allowable  for  the  meter. 

Because  the  bq2903  circuit  was  part 
of  the  monitoring  circuit  and  needed  to 
be  in  line  all  the  time,  it  was  not  pos- 
sible to  use  a  simple  DPDT  switch  as 
for  NiCds,  Three  wires  had  to  be  dis- 
connected and  connected  to  change 
from  "use"  mode  to  "charge"  mode.  I 
tried  three  ways  to  do  this  and  each 
worked  well. 


One  way  used  a  three-pole  double- 
throw  switch  as  shown  in  Fig,  5,  This  is 
the  easiest  way  if  you  have  such  a  switch 
around.  If  you  do  not,  a  DPDT  switch 
arid  relay  will  work  as  shown  in  Fig.  6. 
Either  a  normally  open  (NO)  or  nor- 
mally closed  {NC)  relay  contact  will  do, 
depending  upon  how  you  want  the  cir- 
cuit to  work.  With  NC,  the  meter  will  run 
with  no  external  12  V  source  (charging 
circuit).  This  would  work  well  for  a  cir- 
cuit you  want  to  make  portable  and  plug 
into  the  12  V  charging  source.  For  the 
boat,  where  my  meter  would  be  perma- 
nently mounted,  I  felt  that  a  NO  relay 
would  offer  the  advantage  that  if  I  dis- 
connected the  ship's  batteries  (which  I 
do  when  I  store  the  boat),  the  meter 
would  be  turned  off  and  would  not  run 
down  the  alkaline  battery. 

A  third  alternative  would  be  an 
optoisolator  (Fig*  7).  Note  that  it  is  used 
in  the  negative  lead  rather  than  the  posi- 
tive. Note  that  it  too  is  an  NO  switch, 
so  without  the  ship's  battery,  the  cir- 
cuit is  off.  With  optoisolators  at  about 
50  cents,  this  seemed  an  inexpensive 
and  elegant  way  to  go. 

With  the  number  of  hams  who  do 
mobile  work  these  days,  I  hope  the  in- 
formation about  these  circuits  1  built  will 
be  useful  to  others.  The  inexpensive 
panel  meters  are  a  real  deal  as  long  as 
you  have  a  floating  power  source. 
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MAY  2 

CADILLAC,  Ml  The  Wexaukee 
ARC  will  hold  their  annual  hamfesl 
8  a.m.-l  p.m.  at  the  Cadiffac 
Middle  School  in  Cadtilac  Ml.  VE 
exams  for  all  dasses  at  T  p.m. 
Admission  S5: 8  ft  table  S6,  Setup 
at  6  a.m>,  table  holders  only,  Talk- 
in  on  146.98  rptr.  Contact  Dan 
KE8KU,  WexaukeeARC,  P.O.  Box 
163..  Cadillac  Ml  49601 ,  Tef.  (616) 
775-0998:  E-mail  fkeSkudanQ 
juno.coml 

COLORADO  SPRINGS,  CO  The 

Pikes  Peak  Radio  Amateur  Assn, 
Swapfest  {amateur  radio  and 
computer)  will  be  held  at  Doherty 
High  School;  4515  Barnes  Rd.,  8 
a.m -2  pm.  with  setup  at  6  a.m., 
and  VE  exams  at  10  a.m.  Adm.  S4. 
under  18  free.  Tables.  S12  for  the 
first,  S10  each  for  additional 
tables.  Talk-in  on  146,970  (1 00  Hz 
CTCSS)  or  146.520.  Contact  Phil 
Pearsali  KC5LXC,  (719)  531- 
5319;  or  E-mail  [pearsali® 
msn.com]. 

MAY  2-3 

ABILENE,  TX  The  Key  City  ARC 
will  sponsor  a  hamfest  at  the 
Abilene  Civic  Center  from  8  a.m.- 
5  p.m.  Sat.,  and  9  a,m*-2  p.m. 
Sun.  Free  parking.  VE  exams. 
Wheelchair  access.  Tables  $6 
each.  Pre-registration  S7  (must  be 
received  by  Apr  28th).  S8  at  the 
door.  Talk-in  on  1 46.1 60/760.  For 
reservations  and  info,  contact  Peg 
Richard  KA4UPA,  1442  Lakeside 
Or*  Abilene  TX  79602,  Tei  (915) 
672-8889. 

MAY  a 

YONKERS.  NY  The  Metro  70  cm 

Network  will  hold  another  Giant 
Electronic  Flea  Market  at  Lincoln 
High  School,  Kneeland  Ave.. 
Yonkers  NY,  9  a.m.-3  p.m.,  rain 
or  shine.  Free  parking.  No 
tailgating.  Indoor  flea  market  only. 


VE  exams.  Vendors:  $19  first  table, 
S15  each  add1 1  table.  All  tables  30" 
x  51,  or  bring  your  own  tables  at 
S 14  for  a  6  It.  space.  At  the  door 
S25  each  table,  S20  for  a  6  ft. 
space.  Full  payment  is  due  with 
registration.  Mail  reservation 
payments  to  Metro  70  cm 
Network,  53  Hayward  St.,  Yonkers 
NY  10704.  Spaces  will  not  be  held 
past  9  a.m.  No  refunds  unless 
prior  notice  of  cancellation  has 
been  received  72  hrs  in  advance. 
Donation  S6.  kids  under  12  free. 
Table  setups  at  7  a  jm.  Free  coffee, 
door  prizes,  grand  prize  drawing 
at  1:00  p.m.  For  registration,  or 
vendors1  or  buyers'  information, 
call  Otto  SupHski  WB2SLO,  (914) 
969-1053.  Talk-rn  on  449.425  MHz 
PL  1567;  223.760  MHz  PL  67.0; 
146.910  MHz:  and  443,350  MHz 
PL  1 56.7. 

MAY  9 

GOSHEN,  NY  The  Orange 
County  ARC  will  present  their 
Spring  Hamfesl.  8  a.m-2  p.m.  at 
John  S,  Burke  Catholic  High 
School.  Fletcher  St.  (exit  122Aon 
Route  17)  in  Goshen.  Admission 
is  S5  for  buyers;  spouses  and 
kids  free.  Tailgating  S6.  weather 
permitting,  Indoor  tables  supplied 
for  $10  each;  $7  per  space  for 
your  own  table.  Free  parking,  VE 
Exams.  New  and  used  rigs. 
SKYWARN  training,  ARES/ 
RACES  introduction  to  emergency 
service.  For  info  and  reservations, 
contact  Edward  J.  Moskowitz 
N2XJL  123  Harold  Ave. r  Cornwall 
NY  12518,  (914)534-3492. 

MANITOWOC,  Wl  The  Lakeshore 
Hamfest  Electronics  &  Computer 
Swapfest  will  open  its  doors  at  8 
a.m.  at  the  Manitowoc  County 
Expo  Center,  intersection  of  Hwys 
42-151  and  I-43  on  County  Hwy. 
Rd  Fri.  night  setup  for  vendors 
until  1 0  p.m.;  also  starting  at  6  a.m. 
Sat.  morning.  Accommodations 
for  vendor  drive-ins.  Advance 


tickets  S3,  $4  at  the  door. 
Reserved  8  ft.  tables  S6  each. 
Electric  outlets  S5  each,  VE 
exams  for  all  classes  at  Silver 
Lake  College  {Hwy.  151);  test 
registration  closes  at  9  a.m.  DXCC 
field  checking  at  the  expo .  For  info 
call  Glenn,  (920)  684-7096,  any 
time,  or  Red.  (920)  684-9097. 
days.  Talk-in  on  146. 61(-)  or 
147.03(+).  Send  reservation  pay- 
ments with  an  SASE  to  Mancorad 
Radio  Club,  P.O.  Box  204T 
Manitowoc  Wl  54221-0204. 

MAY  14-17 

DAYTON,  OH  The  QRP  Amateur 
Radio  Club  International  will 
present  their  "Four  Days  *n  MayT 
1998  Conference  at  the  1998 
Dayton  hamvention-.  Amateur 
radio  QRP  presentations,  work- 
shops, and  demonstrations  will  be 
the  focus  of  the  all-day  Thursday 
QRP  Symposium  to  be  held  at 
ORP  ARCI  headquarters,  the 
Days  Inn  Dayton  South.  Regis- 
tration is  S1 0  if  prepaid  by  May  1  st 
and  S12  after  that  or  at  the  door. 
*At  the  door"  registration  may  be 
limited  by  sellout.  Registration 
will  cover  a  full  day  of  ORP 
Symposium  activities,  coffee, 
Symposium  bag  stutters  and  a 
complimentary  copy  of  the  FDJM 
98  QRP  Symposium  Proceedings. 
Make  payment  to  ORP  ARCI, 
and  send  with  an  SASE  by  May 
1st  to  Cam  Bailey  KT3A,  FDIM 
Symposium  Registration,  P.O.  Box 
173*  ML  Wolf  PA  17347.  E-mail 
queries  to  {kt3a@juno.com].  The 
ORP- ARCI  Awards  Banquet.  Fri. 
May  15th,  is  being  hosted  by 
FDIM  Banquet  Chairperson  Scott 
Rosenfetd  NF3f.  Please  send  an 
SASE  and  your  S22  banquet  ticket 
fee  (US  check,  money  order, 
international  money  order)  made 
payable  to  QRP  ARCI  (by  May  1st) 
to  Scott  Rosenfeld  NF3I,  ORP 
ARC!  Banquet  Tickets,  4015 
Sparrow  House  Lane.  Burtons  viiie 
MD  20866-1333,  E-mail  queries 
for  more  info  to  [ham@w3eax. 
umd.edu],  The  FDIM  QRP  Vendor 
Social  will  be  held  Fri.  evening 
May  15th,  with  Jim  Stafford 
W4QO.  QRP  ARCI  VP.  as  the 
host.  For  registration  info  please 
contact  Jim  at  11395  West  Rd.t 
Roswefl  GA  30075,  or  E-mail 
[w4qo@amsatorg].  The  Days  Inn 
Dayton  South  will  be  the  1998 
FDIM  QRP  headquarters  and  a 
special  block  of  rooms  has  been 
secured.  Please  contact  Hank 


Kohl  K8DQ  1640  Henry  SL  Port 
Huron  Ml  48060;  E-mail  [k8dd@ 
tir.com]  regarding  availability  of 
rooms.  QRP  Symposium  presenters, 
please  submit  your  QRP  technical 
manuscripts  to  FDIM  98  Technical 
Paper  Chairperson  Ken  Evans 
W4DU,  848  Valbrook  Court, 
Lilburn  GA  30047:  or  E-mail 
[w4du  ^heflsouth.net]. 

MAY  15 

DAYTON,  OH    The  Southwest 

Ohio  Chapter  of  the  Quarter 
Century  Wireless  Assn.  wiH  hold 
its  1998  Annual  Banquet  in 
conjunction  with  the  Dayton 
Hamvention,  at  Alex's  Continental 
Restaurant  (off  State  Route  725. 
1/2  mi.  west  of  I-75).  COD  bar  at 
7  pm,  banquet  at  7:30  p.m.  After- 
dinner  speaker  will  be  Tom  Cecil, 
Attorney  (Ret)  and  author  of  I 
Want  My  Turn  In  The  Shower 
Reservation  deadline  is  May 
13lh.  QCWA  membership  is  not 
a  requirement  for  attendance. 
Reservations  are  $15  each.  Make 
check  payable  to  Robert  L  Dingle, 
Treas,  Chapter  9  and  mail  to:  1117 
Big  Hill  Rd.r  Kettering  OH  45420- 
1201. 

MAY  16 

WILLMAR.  MN  The  Willmar 
Hamfest  Committee  will  hold 
their  1st  Annual  Hamfest  and 
Electronics  Swapmeet  at  the 
Senior  High  School  Cafeteria,  9 
a,m -2  p.m.  Advance  tickets  S4 
each,  $5  at  the  door.  Flea  market 
Space  S5  per  space  table:  com- 
mercial vendors  S10  (1'-81  table 
or  1  parking  space).  Make  checks 
payabie  to  Willmar  E,  A.  H,  and  mail 
with  SASE  to  Hamfest  98,  209 
Hawaii  St.  NE.  Willmar  MN  56201, 
Reservation  deadline  is  May  15th. 
VE  exams  begin  at  8  a,ra  sharp; 
doors  open  at  7  30  a.m  Pro- 
registration  required;  payment  at 
the  door.  Walk-ins  accepted  only 
if  space  is  available.  Mail  your 
name,  call,  city,  state,  ZIP.  and 
which  exams  you  wish  to  take  to 
Willmar  Hamfest  Committee,  209 
Hawaii  St.  NE,  Willmar  MN  56201 . 
Talk-in  on  1 46.91  (-}. 

MAY  17 

CAMBRIDGE,  MA  The  MIT 
Electronics  Research  Society,  the 
MIT  Radio  Society  and  the 
Harvard  Wireless  Club  wiJJ  co-host 
a  tailgate  electronics,  computer 
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and  amateur  radio  Flea  Market  9 
a.m  -2  p.m.  at  Albany  and  Main 
St.  in  Cambridge.  Admission  $4, 
Free  off-street  parking  for  1000 
buyers.  Fully  handicapped  acces- 
sible. Tailgate  room  for  600  sellers. 
Sellers  S1 0  per  space  at  the  gate, 
$9  in  advance;  includes  one 
admission.  Setup  at  7  a.m,  For 
space  reservations  or  info,  call 
(617)  253-3776,  Mail  advance 
reservations  before  May  5th  to 
WfGSL  P.O.  Box  397082  MtT 
BR..  Cambridge  MA  02139-7082. 
Talk-in  on  146.52  and  449.725/ 
444.725  PL  2A  W1XM  rptr.  Rain 
or  shine. 

MAY  22-23 

PASCAGOULA,  MS  The  Jackson 
County  ARC  will  hold  its  4th 
annual  Hamfest  in  the  Pascagoula 
MS  Civic  Center,  located  on  the 
Jackson  County  Fairground.  This 
is  an  ARRL-sanctioned  event. 
Talk-in  will  be  on  the  W5WA  rptr., 
145.110(-),  alternate  146.880(-). 
Hours  are  1700-2100  May  22nd, 
and  0800-1500  May  23rd, 
Admission  is  $2,50  for  12  and 
over,  under  1 2  admitted  free.  Bring 
a  copy  of  your  license  to  be  eligible 
to  win  a  transmitter.  Table  rental 
is  S8  per  8'  table.  RV  parking 
available  on  site.  Nearby  hotels 
and  motels  at  reasonable  rates, 
VE  exams  will  be  available 
Saturday  at  1200  hours.  Bring 
your  original  ticenseorCSCE  plus 
a  copy,  a  picture  ID,  and  S6.35. 
The  Novice  test  is  free.  Contact 
Charles  F.  "Kim" Ktmmeriy  N5XGL 
Hamfest  Chairman,  W000  Busby 
Rd.,  Vancfeave  MS  39565.  T&L 
(228)826-5811. 

WAY  23 

DURHAM,  NC  The  24th  annual 
Dur-Ham-Fest  will  be  held  at 
South  Square  Mall,  8  a.m.-3  p.m. 
Tickets  $4  in  advance,  $5  at  the 
gate,  Send  SASE  and  payment 
before  May  10th.  Tables  S10  in 
advance,  SI 2  at  the  gate  as  long 
as  they  last,  Tailgaters  $5  per 
space  plus  admission.  Info, 
tickets  and  reservations  contact 
is  Rodney  Draughon  AE4JWf  794 
Harris  Mill  Rd><  Rougemont  NC 
27572.  Tel  (336)  364-7420;  E-mail 
[ae4jw@juno.com}.  VE  exams  10 
a.m.-1  p.m,k  pre-registration 
requested,  WalMns  welcome. 
Contact  David  Snyder  N2MLU, 
4505  Governor  Hunt  St.  Efland 
NC  27243;  (919)  644-8681. 


MAY  24 

CHICAGO,  IL  Chicago  ARC  will 
hold  their  annual  Hamfest  at 
DeVry  Institute  of  Technology, 
3300  NL  Campbell,  8  am-3  p.m.; 
setup  at  6  a.m,  Tickets  S4  in 
advance.  55  at  the  gate.  Indoor 
tables  $1 ,50/ft,  Outdoor  swapfest 
space  and  parking  free.  Talk-in 
at  147.255(+).  For  info  and 
reservations  write  to  CARC.  P.O. 
Box  410535,  Chicago  IL  60641* 
0535;  or  write  to  CARC.  5631  W. 
Irving  Pk.  Rd.t  Chicago  IL  60634; 
or  call  George  (773)  545-3622;  or 
Dean  (708)  331-7764. 

MAY  30 

LOVELAND,  CO  The  Northern 
Colorado  ARC  will  sponsor  a 
Superfest  Swapmeet  8  a.tn-3 
p.m.  at  Larimer  County  Fair- 
grounds, 700  S.  Railroad.  Free 
parking,  commercial  exhibitors. 
VE  exams.  Admission  S3,  tables 
$8  each;  contact  Jeanene  Gage 
N0YHY,  (970)  351-7327.  For 
general  info,  contact  Michael 
Robinson  N7MRt  (970)  282- 1 167, 
Talk-in  on  145.115{-  100)  and 
146.52. 

MAY  31 

FAIR  OAKS,  CA  The  North  Hills 
Radio  Club  (of  Sacramento)  will 
hold  its  annual  Swapmeet  6  a.m  - 
12  p.m.  Sunday,  May  31stP  at  the 
Bella  Vista  High  School,  8301 
Madison  Ave.  in  Fair  Oaks.  From 
I -80,  take  Madison  Ave,  east  for 
5.8  mi.  to  H.S.  From  Hwy  50  take 
Hazel  Ave.  north  1.5  mi,  to 
Madison  Ave.,  turn  left  and  go 
west  1  mi.  to  H,S.  Seller  spaces 
$10  (two  parking  spaces),  buyers 
enter  free.  New.  used  and  surplus 
amateur  radto  gear  electronic  test 
equip.,  and  amateur-related 
computer  gear.  Contact  Bob 
MaylorAC6HF,  (916)  966-3654;  & 
mail  [ac6hf@juno.  com}, 

JUNE  6 

TEANECK,  NJ  The  Bergen  ARA 
will  hold  its  annual  Fall  Hamfest 
at  Fairleigh  Dickinson  Univ.  Buyer 
admission  S5  with  XYLs  and 
harmonics  free.  Seller  admission 
$1 0.  VE  exams.  Take  Route  4  east/ 
west  to  the  River  Rd.  exit.  Follow 
the  signs  into  the  hamfest  area. 
Talk-in  on  146.790{-600).  Contact 
Jim  Joyce  K2ZO  at  (201)  664- 
6725  before  10  p.m. 


JUNE  7 

BETHEL  PARK,  PA    The  44th 

Breezeshooters'  Hamfest  will  be 
held  Sunday.  June  7th,  8  a.m.-4 
p.m.  on  the  Butler  Farm  Show- 
grounds, just  north  of  Butler. 
Handicapped  accessibte.  Admis- 
sion $5  per  person,  under  12 
admitted  free.  Take  PA  Rt.  68  East 
from  Interstate  79,  or  take  US  Rt 
68  West  from  PA  Rt.  8.  Talk-in  on 
147,96/.36.  Vending  tables  S15 
per  table,  rented  in  advance,  first 
come,  first  served.  Reservation 
deadline  is  May  15th.  Send 
payment  with  an  SASE  to  George 
Arinak  N3FXW,  3350  Appel  Rd, 
Bethel  Park  PA  15102,  or  call  the 
Breezeshooters'  Hotline  at  (412) 
854-5593;  or  via  E-mail  to  [geoart@ 
usa.netj.  Check  oul  (he  Breeze- 
shooters'  Web  site  at  [http:// 
www,  users.sgl.  net/ ~  wolf ie/}. 


JUNCTION  CITY,  Wl  The  Central 
Wisconsm  Radio  Amateurs,  Ltd. 
(CWRA),  cordially  invites  your 
participation  at  their  21st  annual 
Swapfest  and  Auction,  Sunday, 
June  7th,  at  the  US  Army  Reserve 
Center,  This  is  a  new  location  and 
offers  Saturday  evening  setup  and 
overnight  security,  as  well  as 
inside-the-building  loading  and 
unloading.  Tables  are  $4  each  if 
requested  prior  to  May  15th.  After 
May  15th,  tables  will  be  S7  plus 
admission.  Admission  tickets  will 
be  $3,  and  free  for  children  under 
12,  Doors  Open  to  the  public  at  8 
a.m.  (6:30  a.m.  to  vendors 
choosing  Sunday  morning  setup), 
with  shutdown  by  1:30  p.m.  We 
are  encouraging  tailgaters  to  sell 
their  unsold  goods  at  our  auction 
at  noon.  Talk-in  on  146.670 
WB9QFW  and  146.985  W9NN 
repeaters.  Contact  John  Feltz 
W9JN  CWRA  Swapfest  Chairman. 
973  East  First  SLt  Junction  City 
Wl  54443-9614,  Tel.  (715)  457- 
2506;  E-mail  [) fw9jn@tznet.com}. 

MEDINA,  OH    Join  the  M2M 

Group  for  the  1993  Medina 
County  Hamfest,  Sunday,  June 
7th.  at  the  Medina  County  Fair- 
grounds Community  Center,  735 
Lafayette  Rd..  Medina  OH,  Vendor 
setup  at  6:30  a.m.  Open  to  the 
public  8  a.m -3  p.m.  Reservation 
deadline  is  May  23rd.  Enclose  an 
SASE  for  return  of  tickets.  Send 
advance  payments  to  Medina 
Hamfest  Committee,  P.O.  Box452r 
Medina  OH  44258.  Please  call 
(330)  7250119  for  info  about  VE 


exams:  walk-ins  welcome.  Mobile 
check-in  on  147.630/.030. 

PRINCETON,  IL  The  Starved 
Rock  Radio  Club  Hamfest  will  be 
held  at  the  Bureau  County 
Fairgrounds  in  Princeton  IL,  Doors 
open  at  6  a.m.  Advance  tickets  are 
$5  with  4  stubs  before  May  20thn 
and  $6  with  a  single  stub  at  the 
gate.  Camping  and  outdoor  tlea 
market  area  is  free.  8'  tables 
indoors  are  S1 0  each.  Talk-in  is  on 
146.355A955  PL  103.5.  Contact 
Bruce  Burton  KU9A  or  Debbie 
Burton  N9DRU*  1153  Union  St., 
Marseilles  IL  61341-1710.  Phone 
(815)  795-2201;  E-mail  [brburton® 
mtco.com], 

QUEENS,  NY  The  Hall  of  Science 
ARC  Hamfest  will  be  held  at  the 
NY  Hall  of  Science  parking  lot. 
Flushing  Meadow  Corona  Park, 
47-01  111th  St.,  Queens  NY. 
Doors  open  for  vendor  setup  at 
7:30  a.m.  Buyers  admitted  at  9 
a.m.  Free  parking.  Buyer's 
donation  S5  .  seller's  $10  per 
space.  Talk-in  on  444.200  rptr,,  PL 
1365,  Contact  at  night  only, 
Stephen  Greenbaum  WB2KDG. 
(718)  898-5599;  or  E-mail 
[WB2KDG@bigfoOtcom]. 

JUNE  13 

FERGUS,  ONTARIO,  CANADA 

The  24th  Central  Ontario  Amateur 
Radio  Fleamarket  will  be  hefd 
at  the  Fergus  and  District 
Community  Center  (just  a  few 
miles  north  of  Guelph  on  Hwy.  6)T 
beginning  at  8  a.m.  Setup  at  6  a.m. 
Snack  bar  and  rest  rooms  open 
at  6:30  a.m.  General  admission 
$5,  under  12  free.  Tailgating  $5  per 
space;  indoor  tables  $1 0  per  8' 
space.  On-site  fully  serviced 
campground  lots  available  at 
$13.75  per  night.  Talk-in  on 
VE3ZMG  at  145,21;  VR3KSR  at 
146,97;  or  simplex  146.52.  Make 
all  checks  payable  to  Central 
Ontario  Amateur  Radio  Reamarket 
and  mail  with  SASE  to  Bill  Smith 
VE3WHS.  32  McElderry  Rd., 
Guelph  Ontano  N1G  4K6,  Canada. 
TeL  (519)  821-6842.  E-mail 
[ffeamarket@kwarc.org}:  or  check 
the  Web  site  at  [www.kwarc.org/ 
fleamarket]. 

PADUCAH,  KY  The  Paducah 
ARA  Hamfest  wilt  be  held 
Saturday,  June   1 3th   at   the 

Executive  Inn  Convention  Center 
in  downtown  Paducah,  8  a.m -3 
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p.m.  VE  exams  at  1  p.m.  Plenty 
of  free  parking.  Admission  $5, 
tables  $6  each,  with  one  free  ticket 
per  vendof .  Write  to  The  Paducah 
Amateur  Radio  Assn.,  PfO,  Box 
W22,  Paducah  KY  42002-1022; 
or  E-mail  (KC4ENA  &Apex.Net]. 

JUNE  14 

ERLANGER,  KY  The  Northern 
Kentucky  ARC,  Inc.  (of  Covington 
KY),  will  host  their *Ham-ORaina 
f98"  June  1 4th,  8  a.m-3  p.m.  at  the 
Erlanger  Lions1  Park.  Take  1-75  to 
Exit  1 84  (Route  236  East).  Go  one 
mile  and  turn  right  on  Dixie  Hwy 
(US  Route  25  &  42),  Go  one  mi. 
to  Sunset  Avenue,  turn  right  and 
go  to  the  end  of  Sunset  Ave.  For 
more  info  or  advance  registration, 
contact  Robert  Blocher  N8JMV 
c/oNKARC,  P.O,  Box  1062t  Coving- 
ton KY  41012,  Call  evenings  at 
(513)  797-7252,  Or  call  Neat 
KC4FET,  (606}  34 1- 1213;  or  Ken 
KZ5KR,  (606)  384-4002.  Indoor 
exhibit  area  for  major  vendors. 
Extensive  outside  flea  market  with 
setup  at  6  a.m.  Tickets  S4  in 
advance,  55  at  the  gate;  children 
under  13  admitted  free.  Flea 
market  spaces  52  each  (bring 
your  own  table  and  chair).  Indoor 
vendor  space  $15  per  table 
(provided).  Registration  deadline 
is  June  1st,  Send  remittance  with 
an  SASE.  Talk-in  on  147.255(+)  or 
147.375(+)  K4COrptr. 


21 


CROWN  POINT,  IN  The  annual 
llDad's  Day"  Hamfest,  sponsored 
by  the  Lake  County  ARC  (of 
Merrillvilte  IN)  will  be  on  June  21  st 
at  the  Lake  County  Fairgrounds  in 
Crown  Point.  Tafk*in  on  147.00, 
146,52  and  442.075.  There  will  be 
computers,  software,  and  hardware 
vendors.  Setup  begins  at  6  a.m. 
Doors  open  to  the  public  at  8  a.m. 
Admission  S5  per  person,  tables 
S6  each.  Conlact  Malcolm  Lunsford 
W9MAL  6721  Harrison  CL, 
Memliville  IN  46410-3323.  Tei 
(219)  769-3925;  or E-mail  [w9mal@ 
crisxomj. 

JUL  26 

HONOLULU,  HI  In  celebration  of 
their  third  wedding  anniversary,  a 
grand  Ham-Boree  is  being 
planned  by  Gordon  Crowhurst 
G4ZPY  and  Brenda  in  the  form  of 
a  big  get-together  of  hams  and 
their  partners  for  an  evening  meal 


in  Honolulu.  They  would  like  to  put 
a  face  to  a  callsign,  a  face  to  a 
name,  of  their  many  friends  and 
acquaintances  all  over  the  world. 
For  those  who  are  interested. 
there  are  a  lot  of  nearby 
mountains  for  DXing  on  the  Pacific 
Rim.  For  more  info  contact  G4ZPY 
Paddle  Keys  International,  4 1  Mill 
Dam  Lane,  Burscough,  Ormskirk, 
L40  7TG  England.  Tei/FAX  (44) 
(0)1704-894299  anytime  until 
2300t  but  nol  between  the  hours 
Of  1600-1830  local  time.  Everyone 
must  make  their  own  holiday 
arrangements  themselves  and 
pay  for  their  evening  meal.  Piease 
R.S.V.P.  so  that  a  suitable  location 
may  be  arranged  for  the  get- 
together. 

AUGS 

HUNTINGTON,  WV  TheTri-State 
Amateur  Radio  Assn.  (TARA)  will 
hold  their  hamfest  at  the 
Huntington  Memorial  Fieldhouse 
at  2590  5th  Ave.  For  more 
information  cafl  Bemie  Mays  at 
(304)  743-5459,  or  E-mail  to 
(wb8zer@juno.coml 

SPECIAL  EVENT  STATIONS 

MAY  1-2 

BEAVERCREEK,  OH  Members 
of  the  Upper  Valley  ARC  will  be 
assisting  nine-P  10-  and  11 -year- 
old  elementary  school  children  as 


they  hold  their  special  event 
station  commemorating  the  4th 
Anniversary  of  Parkwood  Element- 
ary School's  fourth  grade  class 
"Adopt- A- Ham  Program/  Mike 
Fisher  KI8CJ  is  founder  and 
instructor  of  the  students  involved 
in  this  program.  Each  volunteer 
ham  is  assigned  four  or  five  of 
Mike's  students  in  the  beginning 
of  the  school  year.  On  a  weekly 
basis  the  amateur  and  children 
hold  a  scheduled  QSO  on 
UVARC's  two-meter  repeater.  By 
the  end  of  the  school  year  the 
children  have  developed  valuable 
communication  skills  and  the 
participating  amateurs  learn  a 
thing  or  two  from  the  youngsters. 
The  special  event  station  will 
operate  for  24  hours,  beginning  at 
2000  UTC  on  May  1st,  using  the 
call  KI8CJ.  Frequencies;  145.1 1 , 
Kettering  Medical  Center;  146,64, 
Miami  Valley  FM  Assn.;  1 46.94 
Dayton  ARC;  147.135,  Far  Out 
ARC,  and  145.41,  Upper  Valley 
ARC.  Special  QSL  cards  will  be 
issued  to  those  confirming  contact 
in  writing  to  Mike  Fisher  Ki8CJ, 
Parkwood  Elementary  Schools, 
1791  Wifene  Dr.,  Dayton  OH 
45432,  An  SASE  most  be  included 
to  receive  a  QSL  card-  P!ease 
submit  your  QSL  request  im- 
mediately after  the  event,  since 
school  will  be  out  the  first  of  June. 
Any  requests  received  after  June 
1  st  will  be  held  until  school  begins 
in  the  falL 


MAY  1-3 

MARTHA'S  VINEYARD  ISLAND, 

MA  The  Fall  River  ARC,  on  a  mini- 
DXpeditionT  will  operate  W1  ACT/ 
P  from  the  historic  Gay  Head 
Cliffs  and  Lighthouse  on  Martha's 
Vineyard.  Operation  may  be  on  or 
near  IOTA  net  frequencies  and 
with  all  Extra  class  privileges, 
propagation  permitting.  Please 
QSL  via  Roland  Daignautt,  Jr. 
N1JOY,  19  Davis  Rd.,  Westport 
MA  02790.  E-mail  [rotand-d@ 
ici.netl 

MAY  2-3 

199B  CONNECTICUT  QSO  PARTY 

The  Connecticut  QSO  Party, 
sponsored  by  the  Candlewood 
ARA,  will  operate  2000Z  May 
2nd-2000Z  May  3rd,  with  a  rest 
period  0400-12002.  Phone,  RTTY 
and  CW.  CW— 40  kHz  up  from 
lower  band  edges;  Novices  25 
kHz  up  from  low  end;  phone— 
1.860,  3.915,  7.280,  14.280, 
21.380  and  28.380,  VHF-50.150, 
144.200,  and  146.580.  RTTY— 
normal  RTTY  bands.  All  bands 
(HF,  VHF,  UHF)  except  WARC 
bands  count.  For  rules  and  info, 
please  contact  CAR  A,  P.O,  Box 
3441,  Danbury  CT  06813-3441 
USA.  Remember  to  enclose  an 
SASE.  Send  entry  and  SASE  for 
results  by  June  3rd. 

Continued  on  page  86 
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Number  40  on  your  Feedback  card 


Brits  Get  Gaussian 

..  with  GMSK  Data  Products*  high-speed  packet  modem. 


Roger  J,  Cooke  G3LDI 
The  Old  Nursery.  The  Drift. 
Swardeston,  Norwich, 
Norfolk  NR 1 4  8LQ.  UK 
[mtayior®  uk.mdis.com] 


GMSK  Data  Products  is  a  partner- 
ship company  set  up  by  two  pro- 
fessional electronic  design  engineers 
who  are  also  keen  radio  amateurs: 
Matt  G6WPJ  and  John  G8STW.  The\ 
are  the  sysops  of  the  TCP/IP  packet 
stations  GB7WFJ  and  GB7STW,  re- 
spectively. Mall  and  John  are  also  avid 
members  of  their  local  TCPAP  group, 
the  Essex  IP  Group  or  EIPG, 

Their  first  project  was  to  design  a 
high-speed  modem  for  use  by  radio 
amateurs.  They  wanted  to  see  if  better 
than  9600  bps  was  possible  in  normal 
25  kHz  channels,  as  well  as  to  modern- 
ize on  the  excellent  desi»n  created 
some  years  ago  by  James  Miller 
G3RUH.  The  result  was  the  Vfast28.8 
modern  adapter  for  a  TNC2, 

This  pnned  very  effective,  and  as  a 
result  of  an  approach  from  the  Essex 
group  and  the  East  Anglian  Data 
Group  (EADG).  Malt  and  John  de- 
cided to  develop  a  real-time  bil  re* 
peater  for  speeds  of  up  to  38.400  bps. 
In  fact,  they  managed  57.600  bps  and 
two  further  products  resulted:  the 
AX3K4andthcAX576. 

These  new  TNC  designs  have  qener- 
ated  a  lot  of  interest  and  are  now  being 
looked  at  by  a  number  of  packet 
groups  around  the  UK  as  the  basis  for 
the  new  high-speed  network.  The 
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Vfast28.8  modem  adapter  also  devel- 
oped into  a  full  RS232-driven  radio 
modem  for  transparent  data  transfer 
not  using  the  overhead  of  AX25:  the 
RSM192.  And  a  smaller,  more  com- 
pact version — the  RSM 1 92  S — has 
also  been  produced  as  a  custom  project 
for  a  company  in  the  USA. 

These  we  11 -engineered  products  use 
modem  design  techniques,  including 
the  PIC  family  of  microcontrollers  for 
high-speed  hit  processing.  In  the 
RSM  192,  the  PIC  micro  is  used  to 
manage  the  RS232  comms,  handle  a 
complex  two-speed  fast-frame  acquisi- 
tion sequence,  generate  a  very  effec- 
tive data  carrier  detector,  and  provide 
real-time  bit  randomizing.  The  PCBs 
are  of  very  high  quality  and  the  layout 
is  done  with  good  analog-to-digital 
separation  in  mind.  Quality  in  design 
and  production  is  taken  very  seriously 
by  both  Matt  and  John. 

GMSK 

A  method  of  data  modulation  known 
as  Gaussian  Minimum  Shift  Keying 
(GMSK)  is  used  to  pass  data  as  fast  as 
practicable  in  the  radio  channel. 
GMSK  modulation  and  demodulation 
and  the  modems1  control  and  data  cod- 
ing can  all  be  performed  by  the  latest 


integrated  circuit  devices.  This  makes 
for  a  compact  design  and  layout  w  hich 
is  easy  to  build  and  provides  for  high 
performance. 

Features 

•  Radio  port  speeds  of  4800,  9600, 
19200,  and  3S4O0  bps  with  AX384:  721  MX 
14400, 28800,  and  57600  bps  with  AX576. 

•The  high-speed  radio  modem  oper- 
ates full  duplex  at  all  the  radio  speeds 
above  with  no  component  changes. 

•  RS232  port  speeds  from  9600  to  38400 
bps  ( AX384)  or  1 1 5200  bps  ( AX576). 

•  TAPR  TNC-2  EPROM-compatibte, 
including  NET/ROM  and  64  K  EPROMs 
such  as  The  Net  XI J  and  ROSE. 

•  A  real-time  bit  repeater  can  be  en- 
abled from  software;  it  pro\  ides  a  con- 
tention-free LAX  in  its  coverage  area. 
An  intelligent  FIFO  buffer  allows  trans- 
mission of  long  frames  without  bil  un- 
der-/overruns.  Other  TNC  functions  are 
unaffected,  allowing  simultaneous  use, 
e.g.,  as  a  Node — TheNet  XI  J. 

•  Setup  software  in  ROM  allows  mod- 
ern configuration  to  be  modi  lied  on  screen. 

■  Live  link-bit  error  rate  measure- 
ments enable  easy  setup  of  data  links. 

•  Full  Morse  ID  as  per  UK  license  regu- 
lations, regardless  of  TNC  software  fit- 
led  This  can  be  disabled  for  use  elsewhere. 


•  96  K  ROM  space  allows  (in  addi- 
tion to  Setup  and  KISS  ROM)  1  x  32  K 
EPROM,  1  x  64  K  EPROM  or  2  x  32  K 
EPROM  images  to  be  fitted. 

•  128  K  RAM  can  he  fitted  in  place 
of  the  normal  32  K  if  required, 

•  Radio  control  signals  PTT  and 
Mute  can  be  set  active  high  or  low 
from  setup  software. 

•  10  MHz  Z80  processor  ensures  no 
lost  or  missed  frames  due  to  software 
errors. 

•  Choice  of  data  randomizer  allows 
G3RUH  or  GRAPES  method  to  be 
used. 

•  Bi-phase  data  coding  can  be  se- 
lected in  place  of  data  randomizer  to 
allow  simple  interfacing  to  most  types 
of  voice  radios  (includes  FM/PM 
crystalled  or  synthesized). 

•  RS485  interface  option  allows 
multiple  TNCs  to  be  connecled  in 
"Node  Slack"  with  simple  four-wire 
cable.  No  more  diode  matrices! 

Frequency  shift  keying 

The  simplest  method  of  sending  data 
signals  over  an  FM  radio  is  to  use  a 
frequency  shift  in  one  direction  to  rep- 
resent a  logic  1  and  a  frequency  shift  in 
the  other  direction  lo  represent  a  logic 
0.  For  example,  a  transmitter  may  op- 
erate on  a  carrier  frequency  of  1 44.500 
MHz  and  move  its  carrier  down  by  3 
kHz  to  144.497  to  signal  a  logic  0,  and 
then  up  3  kHz  to  144,503  MHz  to  rep- 
resent a  logic  1.  Note  that  no  audio 
subcarrier  is  used.  This  is  shown  in 

Fig- 1 

This  method,  known  as  FSK,  in  fact 

works  well  and  is  used  widely  at  present 
on  the  UK  network  with  the  usual  two 
meter  and  70  cm  rigs.  However,  it  has 
been  shown  that  an  efficient  form  of 


0  =  144,497 

1  =  144.503 


1 

0 

Fig*  J.  Using  frequency  shift  keying,  an 
FM  radio  can  transmit  in  one  direction  to 
represent  a  logic  I  and  in  the  other  to  rep- 
resent a  logic  0. 


FSK  occurs  when  the  frequency  shift 
(dF)  is  half  the  data  rate  (DR)  of  trans- 
mission. This  form  of  FSK  is  known  as 
Minimum  Shift  Keying  (MSK).  Ex- 
pressed in  mathematical  terms,  the 
definition  of  MSK  becomes: 

dF  =  DR/2 

In  the  example  in  Fig.  1,  the  total 
frequency  shift  is  6  kHz.  It  can  there- 
fore be  inferred  that  if  MSK  is  being 
used  with  this  deviation,  the  data  rate 
must  be  1200  bps.  A  further  require- 
ment of  MSK  is  that  the  change  from 
one  signaling  frequency  to  the  other 
must  be  done  with  a  continuous  wave- 
form  and  with  no  phase  discontinuities. 
Although  this  may  not  be  true  with  the 
Vfast28.8  modem,  there  is  no  practical 
effect  on  its  actual  performance. 

It  is  apparent  thai  although  the 
Vfast28.8  modem  is  described  as  a 
(G)MSK  modem,  this  will  only  be  true 
if  the  radio  peak  deviation  is  set  up 
to  be  half  the  data  signaling  rate,  e.g., 
7200  Hz  for  a  14,400  bps  transmission 
speed. 

Gaussian  filters 

The  main  reduction  in  bandwidth 
comes  from  the  use  of  frequency  shap- 
ing before  FM  modulation  takes  place. 
This  is  done  by  taking  the  square  waves 
of  the  serial  data  signal  and  passing 
them  through  a  low-pass  filter.  One 
type  of  suitable  filter  is  the  Raised  Co- 
sine Filter  which  is  used  in  some  radio 
modem  designs. 

The  Vfast28-8  modem  uses  a  so- 
called  Gaussian  filter.  A  Gaussian  low- 
pass  filter  is  a  filler  which,  when 
excited  by  a  single  impulse  at  its  input 
gives  a  Gaussian-shaped  output  re- 
sponse. The  shape  known  as  a  Gaussian 
curve  is  also  sometimes  known  as  a 
Normal  Distribution  curve. 

The  Gaussian  filter  provides  an  ex- 
cellent shape  for  radio  data  applica- 
tions. If  the  basic  FSK  transmitter  is 
modified  by  the  use  of  MSK  and  the 
addition  of  a  Gaussian  input  filler  to 
give  a  GMSK  system,  the  resultant 
bandwidth  of  the  data  sienal  is  now 

*w- 

much  reduced  and  is  suitable  for  trans- 
mission by  a  narrowband  FM  radio.  This 
is  illustrated  in  Fig.  2. 
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Fig.  2.  Resultant  bandwidth  reduction  with 
the  use  of  a  Gaussian  filter. 


The  frequency  at  which  die  low-pass 
Gaussian  filter  Mans  to  work  has  a  di- 
rect influence  on  the  bandwidth  used 

lor  trans  mission.  The  lower  the  fre- 
quency relative  to  the  data  rate  of  the 
signal  the  narrower  the  transmission 
spectrum,  but  the  higher  the  likelihood 
of  hit  errors  during  transmission.  The 
ratio  of  the  -3  dB  point  of  the  low-pass 
filler  (Fl )  to  the  data  rate  is  known  as 
the  BT  value.  This  can  be  shown  by: 

BT  =  FlflDR 

The  Vfast28,8  design  provides  the 
ability  to  select  two  BT  values  (0.5  and 
0.3)  for  each  data  rate.  As  a  guide,  the 
following  figures  can  be  regarded  as 
Ihe  maximum  data  rates  which  can  be 
achieved  in  different  channel  band- 
widths  using  BT  values  of  0.5  and  0.3. 
For  BT  =  (15.  4800  bps  in  12.5  kHz; 
9600  in  25.0;  19,200  in  501).  For  BT  = 
0.3,  8000  bps  in  12.5  kHz;  16.000  in 
25,0;  32,000  in  50,0. 


OMSK  as  a  method  of  transmission 
is  simple  and  effective.  It  does,  how- 
ever,  require  care  with  some  points. 
These  mainly  concern  the  transmission 
of  lone  strings  of  "Ps  and  L1T*s.  This 
is  because  a  siring  of  1000  logic  bT\ 
will  appear  as  a  single  frequency  shift 
at  the  beginning  of  the  string  and  a  fur* 
thcT  frequency  shift  at  the  end  of  the 


string. 


Photo  A*  Tlie  AX3H4  is  a  handsome  unit 
inside  and  our. 
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This  can  lead  to  problems  with  the 
receiver  not  being  able  to  track  the  in- 
coming signal  correctly.  Both  bit  tim- 
ing and  lever  information  can  be  lost. 
When  a  BT  value  of  0.3  is  being  used, 
problems  also  occur  with  single  bits 
bounded  by  their  complement  being 
sent  repeatedly.  For  example,  the  bytes 
00010000  or  llll  1110  sent  many 
times  over  can  cause  the  GMSK  de- 
modulator to  give  out  bit  eirors. 

All  problems  of  this  type  Cdn  be 
avoided  by  the  use  of  a  data  scrambler 
or  randomizer  in  the  modem  design. 
The  Vfasl28.8  modem  includes  this 
function  in  the  modem  controller  de- 
vice. Because  the  data  will  still  contain 
some  low  frequency  content,  the  ra- 
dios must  be  able  to  carry,  without  dis- 
tortion, frequencies  as  low  as  30  Hz  in 
transmit  and  40  Hz  in  receive.  The  up- 
per frequency  limit  required  is  depen- 
dent on  the  data  rale  used. 

Considerations 

The  Vfast28.8  full-duplex  radio  mo- 
dem provides  excellent  performance  in 
the  most  demanding  conditions.  When 
used  at  9600  bps  it  is  compatible  with 
other  modem  designs.  However,  it  is 
capable  of  much  more.  Both  versions, 
the  AX384  and  the  AX576,  include  the 
K9NG  data- randomizer  as  a  default 
option.  The  GRAPES  randomizer  i> 
also  included.  However,  the  user  can 
also  select  the  alternative  method  of 
data  coding,  known  as  "bi-phase  cod- 
ing," as  described  above.  This  makes 
interfacing  to  typical  voice  radios 
much  easier, 

A  unique  feature  in  both  modems  is 
the  inclusion  of  a  "real-time  bit  re- 
peater/' This  allows  the  user  to  install  a 
contention-free  LAN  in  an  area. 

The  operation  is  as  follows:  The  re- 
peating station  is  equipped  with  an 
AX384  or  AX576  TNC  and  a  full-duplex 


radio.  This  radio  ha^  split  transmit  and 
receive  frequencies.  The  stations  wish- 
ing to  use  the  repeater  use  split  fre- 
quency half-duplex  radios.  This  is  the 
same  situation  as  with  a  voice  repeater. 
As  soon  as  one  of  the  user  stations 
starts  to  transmit  data,  the  repeater  keys 
its  transmitter  and  starts  to  relay  the  in- 
put data.  As  soon  as  the  other  user  sta- 
tions detect  that  the  repeater  is  sending 
they  are  inhibited  from  transmitting. 
Thus  all  contention  to  access  the  re- 
peater is  avoided. 

Since  the  data  is  present  in  real-time, 
this  is  unlike  a  norma)  node,  where  the 
packet  must  be  fully  received  before  it 
is  forwarded  to  its  end  destination.  The 
bit  repeater  in  the  AX 384  and  AX576 
includes  full  data  bit  rate  clock  regen- 
eration to  avoid  excessive  clock  jitter 
on  the  repeated  data.  It  also  includes 
an  extendi n<!  FIFO  buffer  to  ensure 
bits  cannot  overrun  or  underrun  where 
the  bit  rate  clocks  of  the  user  stations 
and  the  repealer  are  slightly  different. 

Software  and  setup 

The  main  operating  software  ROM 
supplied  includes  a  KISS  mode  driver 
for  the  TNC  and  a  Setup  program.  For 
many  users  such  as  those  running 
G8BPQ  Node,  KA9Q  TCP/IR  and 
Linux  AX25  software,  this  is  all  that  is 
required.  The  Setup  program  allows 
the  user  simply  to  configure  some  TNC 
and  modem  functions.  It  may  be  driven 
by  a  simple  terminal  program  or  a 
Windows™-based  program  (supplied 
with  the  TNC). 

The  Setup  mode  is  activated  by 
holding  in  the  "Setup"  button  while 
switching  on  the  TNC.  It  also  allows 
various  test  signals  to  be  generated  by 
the  radio  modem  to  enable  the  user  to 
get  the  best  performance  from  the  con- 
nected radio  equipment.  When  used  on 
a  radio  link  with  an  AX384  or  AX576 
at  each  end,  the  users  may  do  bit  error 
rate  measurements  on  the  link  to  allow 
fine-tuning  of  the  RF  equipment  for 
best  performance. 

As  you  can  see,  the  AX384  and  AX576 
are  siate-of-the  art  TNCs.  yet  they  arc 
available  in  both  kit  and  assembled 
versions.  Full  user  documentation  is 

Continued  on  page  45 
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WeatherWarn  Goes  Public 

Build  your  self  a  real-time  weather  monitoring  interface. 


Phillip  CarinoAGSU 

3798  Keeweenaw  Drive  IME 

Grand  Rapids  Ml  49525 

[http://www.qsl.net/ag8u] 


W~  —  eatherWam™  is  a  concept  I 
developed  and  implemented 
hack  in  1989.  Its  purpose  i^ 
to  alert  me,  via  ham  radio,  when  severe 
weather  is  forecast  and/or  when  severe 
weather  is  imminent.  It  is  a  means  by 
which  a  weather-alert  monitor  connects 
to  a  VHF  ham  radio  and  an  autodial 
pager  through  an  electronic  interface. 

This  interface  activates  outputs  that 
drive  devices  to  perform  certain  tasks, 
such  as  buzzers,  tights,  radio  DTMF 
tones,  autodial  alarm  systems,  etc.,  de- 
pending on  what  the  user  needs.  It  re- 
sponds to  the  weather-alert  monitor  siren 
from  a  contact  closure,  digital  pulses,  etc. 

WeatherWarn  can  be  used  with  ham 
radio  transceivers,  scanners,  handheld*, 
repeater  controllers,  home  alarm  sys- 
tems, etc,  Bv  knowing  the  interface  re- 
quirernents,  you  can  custom-design 
the  interface  to  control  specific  de- 
vices. The  siren  is  activated  from  the 
National  Weather  Service's  NO  A  A 
Weather  Radio  Network. 

[WeatherWarn™  ami  Wx Warn™  are 
US  trademarks  assigned  to  the  author 
and  copyright  ©  1989-1998  by  him 
under  US  copyright  #461-226.  He  is 
now  releasing  the  circuit  design  for  use 
or  modification  by  the  public.  —  ed.J 


NOAA  Weather- Alert  Svstem 

0 

The  NOAA  Weather  Radio  Network 
Alert  System  is  a  country  wide  network 
of  weather  transmitters  that  relay  cur- 
rent and  forecast  weather  information 
from  meteorologists  at  National  Weather 
Service  offices  within  the  United 
States.  When  severe  weather  condi- 
tions warrant,  the  NWS  activates 
weather-alert  tones  that  are  transmitted 
on  NOAA  radio  frequencies.  These 
frequencies  are  received  on  weather* 
alert  receivers  that  can  be  purchased 
locally.  These  receivers  generate  loud 
sirens  when  in  receipt  of  these  weather- 
alert  tones.  Thus  you  have  real-time,  24- 
hour- a-day  weather  monitoring  and 
alerting  within  most  areas  of  the  US. 

WeatherWarn  theory  of  operation 

WeatherWarn  is  triggered  by  a  siren 
in  the  weather-alert  monitor's  internal 
speaker.  The  weather  monitor  I  use  is 
an  older  Radio  Shack®  wood-grain  ver- 
sion. They  have  superseded  it  with  a  new 
model  that  functions  the  same  way.  The 
siren  is  a  1050  Hz  single  tone,  This  tone 
is  sampled  and  detected  by  the 
WeatherWarn  interface's  front  end. 

Alter  receiving  this  tone  for  a  prede- 
termined lime,  the  interface  reacts  by 


driving  multiple  comparators  which 
connect  to  appropriate  outputs  (buzz- 
ers, relays,  timers,  etc.).  After  the  alert 
monitor  siren  stops,  the  interface  ac- 
tive-outputs go  back  to  their  pre-aetivc 
states,  wailing  for  the  process  to  start 
again.  The  weather  monitor's  speaker 
is  muted  until  NOAA  radio  transmits 
ihe  1050  Hz  tone. 

General  circuit  interface 

description 

The  interface  inputs  consist  of  the 
alert  monitor's  speaker  output  and  a 
nine-volt  tap  from  an  internal  pickoff 
poini  at  the  monitor's  baltery  connec- 
tion. The  speaker  audio  connects  to  a 
two-stage,  high-impedance,  low-pass 
filter.  This  is  a  second-order  filler  at 
-40  dB  per  decade  of  frequency.  Sec 
Figs.  1  and  2,  The  output  from  the 
low-pass  filter  charges  an  R/C  network 
for  a  predetermined  lime.  When  the 
voltage  reaches  a  certain  threshold,  de- 
termined by  the  comparator's  voltage 
divider  network,  the  comparators 
toggle  their  output  states. 

These  outputs  then  drive  the  appro- 
priate devices  to  which  ihey  are  con- 
nected. After  the  comparator's  reference 
level  drops,  the  interface  returns  to  its 
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Fig,  /.  HWjfferWrir/j  interface  schematic.  Unless  otherwise  specified,  all  diodes  are  1N4007.  all  resistors  are  ±5%,  ami  all  capacitors 
are  +76  V. 


standbv  mode,  wailins  for  the  next  si- 
rcn.  Willi  the  existing  design,  when 
you're  listening  io  weather  from  the 
monitor,  you  should  lower  ihc  volume 
to  prevent  the  interlace  from  activat- 
ing, Human  speech  is  typically  from 
300  3000  Hz,  Modifying  the  input  fil- 
tering by  adding  additional  second-  or 
third-order  filters  can  sharpen  the  in- 
put response  "skirts"  to  prevent  ordi- 
nary audio  from  triggering  the 
interface. 

Detailed  circuit  interface 

description 

Op  amps  U1A  and  UIB  are  cascaded 
to  produce  a  second-order,  low -pass  fil- 
ler, RLC1  andR4,C2  set  the  filler's  cut- 
off frequency  using  the  following 
formula: 

F=  !/2rcRxC 

At  cutoff,  the  output  voltage  is  -3  dB 
from  the  rail  voltage  of  +9  V,  Op  amp 
U1C  detects  the  siren  after  a  preset 
time-constant  calculated  from  R9  x 
C4.  Dl  prevents  C4  from  discharging 
into  UIB.  R8  is  used  lo  drain  the  ca 
pacitor  charge  if  UlC's  input  pin  10 
opens  up.  R7  and  R10  form  a  voltage- 
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divider  network  that  sets  the  trigger 
voltage. 

When  the  voltage  from  the  siren 
goes  above  this  voltage,  UlC's  output 
goes  high  and  the  output  slates  of  the 
drivers  go  active.  Op  amp  U2  has  four 
op  amps  that  are  used  to  operate  or 
drive  the  appropriate  outputs  con- 
nected. U2A  and  U2B  drive  the  main 
relay  that  operates  my  VHF  amateur 
radio. 

D2  D3.  and  D5  ensure  that  only  one 
op  amp  drives  the  relay  instanta- 
neously. If  one  output  opens,  the  other 
output  will  continue  the  operate  the  re- 
lay. D4  and  D8  attenuate  high,  nega- 
tive voltages  that  are  produced  when 
the  relays  go  from  active  to  inactive 
states.  All  diodes  are  1N4007,  high- 
PlV-rated.  Both  source  (rail)  supply 
voltages  are  needed  for  proper  filter  re- 
sponse. You  can  use  a  single  +9  V 
source,  but  the  filter  frequency  re- 
sponse and  output  voltage  may  change 
when  trying  to  filter  the  1  kHz  incom- 
ing tone.  R2,  R3.  R5.  R6.  R7,  and  R10 
may  have  to  be  changed  when  using  a 
single  supply  voltage.  Note:  The 
monitor's  supply  voltage  is  not  regu- 
lated. When  the  siren  activates,  the 


supply  voltage  drops  from  9  V  to  ap- 
proximately 3  V+  Please  verily  that  the 
reference  voltage  between  R7  and  R10 
is  correct  for  proper  triggering. 

Fault  tolerance 

I  have  designed  Weal  her  Warn  to  be 
used  in  a  high-frequency,  high-static 
environment.  Its  first  remote  applica- 
tion was  with  a  computer-controlled 
repealer  system,  housed  in  a  remote 
area,  I  chose  lo  incorporate  standard 
fault- tolerant  designs/components  to  en- 
sure that  the  outputs  do  not  change  stale 
due  to  noise,  static,  etc.  The  following 
"hardening"  was  used: 

•The  use  of  commercial- Liiade  op  amps 
(LM324)  provides  for  cold  temperature 
operation. 

•Tantalum  capacitors  provide  high- 
frequency  response. 

•Grounding  all  unused  IC  inputs  re- 
duces noise  pickup. 

•Isolating  the  buffer/11  Iter  from  the 
driver  comparators,  by  using  two  sepa- 
rate ICs  instead  of  one,  reduces  the 
chances  of  false  triggering  if  the 
front-end  filters  are  destroyed. 
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F^p.  2.  WeatherWarn  frequency  response 
curve, 

•Double-driving  the  output  relay 
provides  redundant  outputs  in  case  one 
output  fails. 

•DC  input  can  be  protected  by  using 
reverse-voltage  diodes,  high-frequency 
filter  capacitors,  and  chokes  if  necessary. 

•Two  ground  inputs  from  the  weather 
monitor — one  from  the  speaker  and  one 
from  the  DC  source,  isolate  the  audio 
ground  from  the  power  ground.  This 
keeps  the  logic-level  reference  ground  at 
or  near  zero  volts  for  proper  operation. 

Output  devices 

My  existing  interface  drives  an  LED, 
a  relay,  and  an  LCD  counter  The  relay 
is  normally  open  (N,0.)  and  connected 


Parts  List 

R1 ,  R3,  R4,  R6. 

1  k  resistor  ±5% 

R9,  R11.R12 

R2.  R5 

220  k  resistor  ±5% 

R7.R8 

100  k  resistor  ±5% 

R10 

47  k  resistor  ±5% 

C1 ,  C2,  C3.  C5 

0/l|iF16V 

C4 

1 00  jiF  1 6  V 

C6 

0J  F16V 

D1 ,  D2,  D3,  D4, 

1 N4007 

D5,  D7,  D8 

D6 

LED 

D9 

1.5  V  zener 

U1.U2 

LM324 

LI,  L2 

N.O.  relay,  SPST 

LCD  counter 

Builder's  choice 

Table  1.  Paris  list. 


in  parallel  with  a  key  on  my  DTMF 
microphone,  When  WxWam  activates, 
the  LED  turns  on,  the  LCD  counter  in* 
cremenls  by  one,  and  my  base  VHF  ra- 
dio sends  a  DTMF  tone  on  a 
pre -chosen  frequency  to  the  dual-band 
radio  in  my  car.  My  HT  is  tuned  to  re- 
ceive that  signal,  which  is  duplexed  from 
my  car.  My  interface  is  very  cost-ef- 
fective and  provides  me  with  a  few  de- 
sired functions,  Some  other  ideas  for 
output  devices  could  be  buzzers,  triac- 
driven  lights,  autodial  alarm  systems 
that  dial  a  programmed  number,  555 
timers,  voltage- to- frequency  converters, 
microprocessors,  etc.  73,  and  enjoy! 

Web  page 

Please  address  any  questions,  com- 
ments, or  creative  ideas  to  me  via  my 
personal  Web  page,  whose  URL  is 
shown  at  the  top  of  this  article.  My  site 
is  devoted  to  weather  data/images, 
WeatherWarn,  and  free  utility  software 
I  have  designed. 


Brits  Get  Gaussian 
continued  from  page  42 

included  in  electronic  form  along  with 
a  Windows™- based  program  to  control 
the  Setup  mode.  The  construction  is 
from  high  quality  materials  including 
an  RFI-scrcen-coated  stylish  gray  cas- 
ing. The  styling  is  designed  to  match 
well  with  modern  office  and  computer 
equipment.  The  PSU  is  extensively  fil- 
tered and  smoothed  to  ensure  correct 
operation  of  the  TNC  even  in  the  pres- 
ence of  strong  RF  fields. 

This  TNC  is  being  used  in  the  local 
East  Anglia  area  as  the  basis  of  our 
high-speed  backbone,  hopefully  oper- 
ating at  19,200  bps  full  duplex  on  23 
cm.  Some  problems  are  being  experi- 
enced with  the  RF  gear  for  23  cm  at 
present,  but  hopefully  these  will  be  re- 
solved soon.  For  anybody  looking  for 
a  high-speed  TNC,  at  up  to  57,600  bps, 
this  would  be  an  ideal  answer 

For  further  information,  contact 
GMSK  Data  Products,  80  Clone  Road, 
Halstead,  Essex  C09  2HR  UK.  E- 
mail:  [sales@nuthaieh.dungeon.com] 
or  [info@gmskdaiaxo.uk].  Web  site 
[http://www.gmskdata.co.uk]. 
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Put  the  weather 
on  your  wall 

The  Weather  Picture™  is  an  eye- popping  neu 
wall  unit  thai  continuous!;*  displays  all  the  vital 
weather  data  you  have  selected.  uilhiHit  having 
to  press  a  single  button.  Bis  red  numerals  arv  easy 
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Purchase  the  Weather  Picture  together  with  the 
incomparable  I  LTfMhl I  R  Weather  Station* 
starting  at  under  $40(1  Or  add  ii  to  > our  existing 
ULTIMETER  System  for  less  than  SI  70.  lis  easy 
ti>  ;idd  programmable  display  modules  to  The 
Weather  Picture  now  or  later  as  needed. 

For  complete  details,  call  toll-free,  fa\.  <  n  write  us. 
Or  v  i  sit  OUT  Web  Site  to  see  and  try  on  r  U  LTI M  ETER 
Systems,  "The  best!"  says  Wi'tuherWutdi  mnga- 
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Number  46  an  your  Feedback  card 


How  Safe  Is  Your  Mobile? 


Assuming  you  want  to  know  ... 


Robert  W.  Vreeland  W6YBT 

45  Maywood  Drive 

San  Francisco  CA  941 27 


During  much  of  last  year,  the 
FCC    repeatedly    yielded    to 
pressure  lo  relax  its  RF  safety 

regulations.  First  stations  running  less 
than  50  waits,  and  then  push-to-talk 
mobiles,  were  exempted  from  evalua- 
tion. Then  the  deadline  for  evaluation 
was  extended  from  January  of  1997  to 
January  of  this  year.  Now  they  have 
ruled  that  amateur  stations  running  less 
than  the  specified  power  level  on  each 
band  are  exempted  from  evaluation. 

Unfortunately,  relaxing  the  safety 
regulations  mav  not  be  in  the  best  in- 
terests  of  amateur  radio,  Don't  we  re- 
alize that  the  rules  were  written  to 
protect  us?  Although  the  ham  who 
complies  with  the  new  power  limita- 
tions may  never  be  required  to  evaluate 
his  station,  a  prudent  operator  will 
make  measurements  or  calculations  to 
ensure  thai  his  station  is  safe.  At 
W6YBT.  we  measure  field  strength 
with  a  calibrated  hula  hoop,  as  de- 
scribed in  mv  article  in  the  June  1997 
issue  of  75.  Unfortunately,  both  mea- 
surements and  calculations  base  lim- 
ited accuracy,  so  why  not  do  both  and 
compare  the  results?  We  have  done 
this  in  the  two-meter  near  field,  and 
here  are  our  findings* 
46   73  Amateur  Radio  Today  *  May  1998 


Most  field  strength  calculations  start 
with  the  premise  that  an  antenna  is  a 
point  source  that  radiates  equally  well 
in  all  directions.  Of  course,  we  know 
that  this  isn't  true,  but  we  have  to  start 
somewhere.  We  can  apply  corrections 
later.  This  idealized  radiator  will 
spread  the  transmitted  power  evenly 
over  the  surface  of  an  imaginary 
sphere.  In  other  words,  the  amount  of 
power  falling  on  each  square  meter  of 
the  sphere's  surface  will  be  the  total 
transmitted  power,  divided  by  the  sur- 
face area  of  the  sphere.  Since  the  sur- 
face area  of  a  sphere  is  47tr.  the  power 
density  (S)  in  waits  per  square  meter 
will  be 


P  = 


4UD2 

where  P  is  the  effective  radiated 
power  in  watts  and  D  is  the  radius  of 
the  sphere  in  meters.  We  use  D  for  dis- 
tance, since  ihe  radius  of  the  sphere  is 
the  distance  between  the  antenna  and 
the  sphere. 

Nowr  I  want  to  convert  power  density 
into  Field  strength  (E)  in  volts  per 
meter  because  thai  is  what  my  field 
strength  meter  measures,  Ohm  says 
that 


R 


or 


_  .7 


In  this  case, 


E  =  \SR 

where  S  is  the  power  density  in  watts 
per  square  meter  and  R  is  377  ohms, 
which  is  the  resistance  of  free  space. 
So 


E  = 


Jpx377 
V  4UD2 


V30P 
D 


^^—^^—^^— 


D 


where  ERP  is  the  effective  radiated 

power  (i.e.,  transmitter  output  times 
antenna  gain),  Richard  Tell  has  used 
(his  equation  in  "Broadcast  Radiation: 
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Fig.  /.  Comparison  of  calculated  and 
measured  near  field  strength  from  a  40  W 
two-meter  station. 


How  Safe  is  Safe?",  IEE  Spectrum, 
June  1997. 

Now  we  must  coned  for  antenna 
gain.  Since  our  antenna  is  a  dipole,  its 
gain  is  1.64  relative  to  a  perfect  point 
source.  Also,  our  transmitter  output  is 
40  watts.  Our  formula  then  becomes 
ERP  =  1 .64  x  40,  and 


E  = 


V30x  1.64x40 
D 


44.36 
D 

where  E  is  the  field  strength  in  volts 
per  meter  and  D  is  the  distance  from 
the  transmitting  antenna  in  meters.  A 
plot  of  this  curve  is  shown  in  Fig*  1, 
Also  plotted  are  readings  taken  with  a 
spectrum  analyzer  and  a  calibrated 
bi conical  antenna. 

The  transmiuinu  antenna  was  a  hori- 
zontal  dipole  cut  for  the  two-meter 
band  and  tacked  to  a  fence  four  feet 
above  ground.  The  measuring  antenna 
was  also  horizontal.  It  was  mounted  on 
a  tripod  four  feel  above  ground. 

The  calculated  and  measured  curves 
(Fig.  1)  compare  surprisingly  well  at 
distances  of  one  and  a  half  or  more 
meters  from  the  transmitting  antenna. 
Is  this  dumb  luck?  Or  perhaps  a  case  of 
two  wrongs  making  a  right?  Who 
knows?  It  should  he  noted  thai  no  cor- 
rection was  made  for  ground  reflec- 
tions. The  transmitting  and  receiving 


antennas  were  both  horizontal  bal- 
anced di poles.  A  scries  of  readings  at 
various  heights  above  ground  was 
taken  with  a  hand-held  E-field  meter 
at  a  distance  of  two  meters  from 
the  transmitting  antenna.  The  results 
(Table  1)  led  us  to  believe  that  there 
was  negligible  ground  reflection.  The 
readings  should  be  regarded  as  relative 
only.  I  don't  trust  hand-held  E-ficId 
meters. 

Now  that  we  have  a  handy  field 
strength  formula,  let's  do  some  doo- 
dling. Suppose  you  buy  one  of  those 
nifty  5  dBd  (7.14  dBi)  two-meter 
monopoles  and  mount  it  on  the  trunk 
lid  one  and  half  meters  behind  your 
child's  car  seat.  There  will  be  100% 
ground  reflection  from  the  trunk  lid. 
However,  you  can  ignore  it  because  the 
manufacturer  is  pretty  sure  to  have  in- 
cluded this  in  his  advertised  gain.  Then 
antenna  gain  (7.14  dBi)  is  a  factor  of 
5. 1 8  power  gain.  Let's  say  you  are  run- 
ning 40  watts  output.  The  effective  ra- 
diated power  will  then  be  5.18  times 
40,  or  207  watts.  So  E  = 


-v 


i  30 ERP 


D 

V30  x  207 


1.5 


=  52,5 


volts  per  meter  at  the  child's  car  seat. 
The  FCC  limit  for  this  frequency  range 
is  27.5  volts  per  meter.  However,  we 
are  allowed  to  do  power  averaging,  If 
you  are  transmitting  half  of  the  lime 
and  listening  half  of  the  time,  your  av- 
erage effective  radiated  power  will  be 
207/2  or  103.5  watts.  When  we  plug 
this  into  our  formula  we  get  37.1  volts 
per  meter  Still  too  high.  (Power  aver- 
aging over  a  half  hour  doesn't  make 
sense  to  me*) 

If  we  look  at  the  curves  (Fig.  l)t  we 
don't  know  which  curve  is  more  accu- 
rate, but  the  measured  values  appear  to 
be.  The  calculated  values  seem  to  go 
wild  at  a  distance  of  one  meter  or  less. 
At  a  distance  of  one  and  a  half  meters, 
the  calculated  value  was  29.5,  whereas 
the  measured  value  was  24.3.  This  ra- 
tio is  24.3/29.5  or  0.824.  If  we  use  this 
ratio  to  scale  our  reading  of  37,1  volts 


Height 
(feet) 

Volts  per 
Meter 

0 

15 

1 

32 

2 

58 

3 

80 

4 

90 

Table  i.  Readings  taken  at  various  heights 
indicate  the  absence  of  significant  ground 
reflection  at  a  distance  of  two  meters  from 
the  antenna. 


per  meter,  we  get  30.6.  This  is  still 
above  the  FCC  limit  of  27.5  volts  per 
meter 

So  what  now?  Since  you  own  your 
car  and  since  you  know  that  your  child 
is  being  exposed  and  you  can  legally 
speak  for  him,  perhaps  the  car  can  be 
described  as  a  "controlled  environ- 
ment/' In  that  case,  the  maximum  al- 
lowed field  strength  will  be  61.4  volts 
per  meter,  Somehow  this  doesn't  make 
me  feci  any  better,  but  draw  your  own 
conclusions.  Remember  that  according 
to  the  new  FCC  regulations,  your  mo- 
bile installation  is  exempt  from  evalua- 
tion for  two  reasons.  First,  you  are 
running  less  than  50  watts  transmitter 
output,  and  second,  it  is  a  push-to-talk 
mobile* 


See  the  FUN  you've 
been  missing! 


cart 


new  Pasaktm  TV  Lite 
f'uMtktm  n  Classic.  . 


Every  day  more  and 
OW  more  hams  are 
enhancing  their 
enjoyment  of  ham 
|V    radio  by  adding 
images  to  their 
conversations. 
Join  the  mn! 

_  _ .  $30  +  $3  shipping* 
.  .  $200  *  S5  shipping, 


Absolute  Value  Systems 
1l5StedmanSt  #7 
Chelmsford,  MA  01824-1823 
(508)250  0611 

http :  //www  t  ultranet .  coni/~ss tv 
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Radio  Bookshop 


Phone  800-274-7373  or  6D3-924-QG5&  FAX  6G3-924-8f>13.  or 
tee  order  form  on  page  ft 8  for  ordering  information. 


1998  Collected  Works 


And  work  it  was!  The  Never  Say 
Die  editorials  for  the  first  four 
months  of  1 998  have  been  reprinted 
in  larger,  more  easily  readable  type 
for  you  doddering  old-timers,  82 
editorial  segments,  without  the 
usual  gerrymandering  through  the 
magazine,  and  complete  with  an 
index.  1998  Volume  1  of  the  Secret 
Guide  to  being  Healthy,  Happy, 
Wealthy,  and  Wise  runs  92  pages 
and  is  available  for  a  measily  five 
Federal  Reserve  Notes,  which  are 
worth  every  bit  of  the  paper  they're 
printed  on. 

Gluttons  for  mental  exercise  can 
invest  $15  in  the  1997  Collected 
Never  Say  Die  Works,  which  runs  to 
240  pages.  Just  call  Chris  at  603- 
924-0058  with  your  Visa  or 
MasterCard. 

Say,  while  you're  at  it,  have  you 
started  on  the  educational  program 
your  college  should  have  provided, 
but  didnX  by  getting  Wayne's 
Guide  to  Books  You're  Crazy  if  You 
Don't  Read?  It's  only  S5  more. 
Wayne's  sorted  through  thousands 
of  books  and  reviewed  the  ones 
which  will  give  you  the  best  in 
straight  dope  on  a  wide  variety  of 
subjects.  No,  he/we  don't  sell  the 
reviewed  books.  This  is  a  reading 
guide,  not  a  catalog. 
There's  a  $3  s/h  charge  on  any  total 
order,  so  the  more  books  you  buy  at 
one  time,  the  better  you  do.  Maybe 
it's  time  to  get  the  $10  Bioelectrifier 
Handbook? 


Wanted 

Fun,  casy-to-build  projects  for 

publication  in  73. 

For  more  info, 

write  to: 

Joyce  Sawtclie 

73  Amateur  Radio  Today, 

70  Route  202  North, 
Peterborough  NH  03458 


QRK 

continued  from  page  S 

the  years  have  come  from  amateurs  just  like  you! 
Just  get  out  that  35  mm  camera  with  some  color 
print  film  in  it,  get  the  shots  in  focus,  and  use  a 
vertical  orientation.  And  don't  forget  to  stay  back 
far  enough  from  your  subject  to  leave  some  room 
above  and  to  the  left  of  it  for  our  magazine  title 
and  cover  blurbs.  No,  you  donl  have  to  have 
the  prints  blown  up.  Just  send  us  regular  4x6 
color  prints.  Of  course,  the  bigger  the  better 
but  normal  will  do  just  fine. 

There's  nothing  to  shoot.  Right.  How  about 
Field  Day?  How  about  public  service  events, 
emergency  operations,  club  meetings  and  activi- 
ties? And  while  we  do  see  a  lot  of  shacks  and 
antennas,  those  too  can  be  winners— if  the  shot's 
formatted  well,  with  a  fresh  look.  Got  any  good 
DXpedition  or  portable  or  mobile  shots? 

Why  not  have  some  fun  with  It?  Look  for  those 
great  angles  you  get  from  climbing  above  or 
shooting  from  below  your  subject,  Stage  shots  if 
you  like  (but  be  sure  to  tell  us  if  that  is  the  case). 
Make  sure  the  sun  is  at  your  back.  Be  sure  to 
use  a  flash  if  needed  or  even  if  you're  in  doubt, 
Let  us  see  some  recognizable  human  faces.  Give 
the  camera  to  the  XYL  or  harmonic  and  let  them 
shoot  you.  Or  make  a  copy  of  this  and  take  it  to 
the  local  photography  club  or  school  class- 
maybe  they  could  use  some  extra  dough. 

OK?  The  deadline  is  whenever  you're  ready, 
but  be  advised  that  sooner  is  better  than  later 
and  increases  your  chances  of  acceptance  sig- 
nificantly because  you  want  to  get  your  prints 
here  before  we  book  the  upcoming  cover  sched- 
ule. But  anytime  could  be  OK. 

Mail  your  color  prints  to  Cover  Shots,  73  Ama- 
teur Radio  Today.  70  Rte.  202 N,  Peterborough 
NH  03458.  Be  sure  to  include  descriptions  of 
what  the  shots  are,  and  an  SASE  if  you  want  the 
prints  returned. 

One  more  thing:  If  you're  writing  an  article  for 
us,  be  sure  to  take  some  cover  possibilities  to 
go  with  it!  You  increase  its  chances  of  being  ac- 
cepted, and  you  get  more  bucks  if  it  is!  And  if 
you're  not  writing  an  article  for  us,  why  not?  Just 
send  for  How  To  Write  For  73s  at  the  address 
above. 


Who's  Who  in  Ham  Radio 


Novice: 

Makes  high  marks  on  the  wall  when  trying  to 
leap  small  buildings;  is  run  over  by  locomotive; 
can  sometimes  handle  a  gun  without  inflicting 
self-Injury;  talks  to  animals. 

Tech: 

Falls  over  doorsteps  when  entering  buildings;  says, 
look  at  the  choo-choo";  wets  himself  with  water 
pistol;  plays  In  mud  puddles;  mumbles  to  himself, 

Technician  (old): 

Barely  clears  a  Quonset  hut;  loses  tug-of-war 
with  locomotive;  can  fire  a  speeding  bullet;  swims 
well;  is  occasionally  addressed  by  God. 


Tech-Plus: 

Runs  into  buildings;  recognizes  locomotive  two 
out  of  three  times;  is  not  issued  ammunition;  can 
stay  afloat  with  a  life  preserver;  talks  to  walls. 

General; 

Leaps  short  buildings  in  a  single  bound;  is 
more  powerful  than  a  switch  engine;  is  just  as 
fast  as  a  speeding  bullet:  walks  on  water  if  the 
sea  is  calm;  talks  with  God. 

Advanced: 

Leaps  tall  buildings  in  a  single  bound;  is  more 
powerful  than  a  locomotive;  is  faster  than  a 
speeding  bullet;  walks  on  water;  gives  policy  to 
God. 

Extra: 

Lifts  buildings  and  walks  under  them;  kicks 
locomotive  off  track;  catches  speeding  bullets  in 
teeth  and  eats  them;  freezes  water  with  a  single 
glance;  is  God! 

Author  unknown,  reprinted  in  NOARS  LOG. 
newsletter  of  the  Northern  Ohio  Amateur  Radio 
Society  (November  1997), 


The  DXpedition 


5:00  a.m.:  Fellow  DXers  arrive.  Crawl  out  of 
nice  warm  bed. 

5:30  a<m.:  Toss  all  gear  into  truck, 

5:45  a.m.:  Get  gear  out  of  neighbor's  truck, 
put  it  in  yours, 

6:00  a.m.:  Get  speeding  ticket  while  hurrying 
to  get  to  the  mountains. 

7:15  a.m.:  Arrive  at  "the  site/'  near  top  of  mountain. 

7:16  a.m.;  Start  unloading  gear 

7:20  a.m.:  Get  poked  in  eye  with  20  m  vertical 
by  fellow  DXer. 

7:50  a.m.:  Arrive  at  hospital  to  get  eye  patched 
up. 

8:30  a.m.:  Get  another  speeding  ticket  while 
heading  back  up  to  mountains. 

8:45  a.m.;  Arrive  back  at  site.  Unload  anten- 
nas yourself  this  time. 

9:45  a.m.:  Hike  up  to  mountaintop.  Pass  out 
from  exhaustion. 

9:50  a.m.:  Wake  up  to  smelling  salts  and 
laughter  from  fellow  DXers. 

10:00  a.m.:  Put  up  antennas,  and  set  up  rigs. 

10:15  a.m.:  Fire  up  rig,  call  CQ  for  half  an  hour; 
no  replies. 

10:46  a.m.:  Hook  up  coax  to  rig  ... 

10:48  a.m.:  Realize  that  finals  are  wasted  in 
main  rig. 

10:50  a.m,;  Hook  up  backup  rig,  this  time  with 
coax, 

11:00  a.m.:  Yell  CQ,  rare  VPS  comes  back; 
antenna  falls  down  ... 

11:15  a.m.;  Wake  up  to  smelling  salts,  fellow 
DXers  shaking  their  heads. 

11:30  a.m.:  Guy  antennas. 

12:05  p.m.:  See  long  list  of  QSOs  made  by 
fellow  DXers. 

12:06  p.m.:  Notice  rare  VPS  in  logbook, 

12:07  p.m.:  Beat  fellow  DXer  over  head  with 
logbook. 

12:09  p.m.;  Restrained  by  rest  of  DXpedition 
team. 
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12:30  p.m.:  Back  to  rig  for  another  attempt. 

12:35  p.m.:  Nearby  lightning  strike  kilts  re- 
ceiver. Notice  wet  pants ... 

12:36  p.m.:  Look  for  shelter. 

12:38  p.m.:  Find  cave! 

1 2:41  p.m.:  Watch  antenna  get  struck  by  light- 
ning while  hiding  in  cave. 

1 2:42  p.nru:  Wish  it  was  fellow  DXer's  antenna, 
or  him,  that  was  struck. 

12:45  p.m.:  Realize  you're  not  alone  in  cave 
...  smell  bad  breath  of  the  ages. 

12:46  p.m.:  Pick  up  really  big  rock. 

12:47  p.m.:  Mauled  by  large  angry  bear. 

12:50  p.m.:  Get  pulled  out  of  cave  by  fellow 
DXers. 

1:05  p.m.:  Finally  talked  into  receiving  medi- 
cal treatment. 

1 :30  p.m.:  Arrive  back  at  hospital. 

1:55  p.m.;  Receive  series  of  painful  rabies 
shots  and  multiple  stitches. 

2:30  p.m.:  Get  out  of  hospital  and  return  home. 

2:35  p.m.:  Explain  stitches  and  eyepatch  to 
wife. 

3:00  p.m.:  Realize  gear  is  still  up  on  moun- 
tain, with  bear. 

3:01  p.m.:  Wish  fellow  DXers  were  still  up  on 
mountain,  with  bear ... 

3:03  p.m.:  Consider  taking  up  drinking. 

7:00  p.m.:  Get  phone  call  from  DXer  buddies. 

7:05  p.m.:  Agree  to  go  on  DXpedition  again 
tomorrow. 

Lifted  from  the  March  1998  ARNS  Bulletin, 
which  gave  credit  to  the  January  1998  issue  of 
Amateur  Radio  Horizons,  newsletter  of  the 
Lockheed  Martin  Employees  Recreation  Asso- 
ciation ARC,  Jim  Woods  KC7FG,  Editor. 


FCC  Computer  System 
Back  On  Line 


The  FCC  has  its  amateur  radio  licensing  com- 
puter system  back  on  line.  The  wayward  system 
sprang  back  to  life  on  Friday  February  20th ,  and 
began  processing  the  backlog  of  applications. 
The  system  went  down  on  February  10th.  No 
paper  or  electronic  applications  were  processed 
for  nearly  11  days  as  FCC  personnel  in  Gettysburg 
attempted  to  troubleshoot  the  problems  with  the 

system. 

Gettysburg  personnel  first  processed  data 
submitted  on  February  11th  and  12th  by  VECs 
and  had  an  updated  file  available  for  the  Internet 
callsign  servers  on  February  21st.  Since  the  ini- 
tial processing  went  well,  VECs  then  sent  on  the 
applications  they'd  been  holding  back  at  the 
FCCns  request.  By  February  26th,  it  was  business 
as  usual. 

Gettysburg  had  caught  up  with  the  backlog 
and  ran  a  batch  of  vanity  applications,  although 
a  number  of  applications  remained  in  the  work 
in  process  stack. 

The  FCC  offered  no  explanation  for  the  com- 
puter breakdown,  but  did  apologize  to  the 
nation's  Volunteer  Examination  Coordinators  for 


Amplifiers,  ATV  Down  Converters  &  Hard  Co 


LINEAR  AMPLIFIERS 


HF  Ampullar* 

PC  board  arid  complete  parts  Ji&t  for  HF  amplifiers  described  in 
the  Motorola  Application  Notes  and  Engineering 
Bulletins: 


AN779H 
AN779L 
AN  762 
EB63 

AR305 

AN  756 

AR313 

EB27A 

EB104 

AR347 


(20W) 

(20W) 

(140W) 

(140W) 

(30OW) 

(30QW> 

(300W) 

(30GW) 

(60QW) 

(1QO0W) 


2  Meter  Amplifiers  (144  143  Mhzj 

(Kit  or  Wired  and  Tested) 

35W  -  Model  335A,  S79..95/S1 09-95 
75W  ■  Model  875A,  31 19. 95/$  159-95 

44Q-4S0  MHz  Amplifiers 

(SSB^FMATV) 

100W  -  Model  KEB  67,  $159.95 


ATV  Down  Converters 
(Kit  or  Wired  and  Tested) 

Model  ATV-3  (420-450) 
(Ga  AS  -  FET) 
$49.95^69.95 

Model  ATV-4  (902-926) 
{GaAS  -  FET) 
$59.95^79,95 


HARD  TO  FIND  PARTS 


■  RF  Power  Translators 

*  Broadband  HF  Transformers 

*  Chip  Cape  -  Kemetf  ATC 

•  Melatclad  Mice  Caps  -  Unelco/Semco 

•  AHCOfSP HAGUE  Trimmer  Capacitors 
We  can  gel  you  virtually  any  RF  transistor! 
CaN  us  for  "strange H  hard  to  find  pans! 


DIGITAL  FREQUENCY  READOUT 

For  otdgr  analogs  transceiver 
TK1        [Wired  and  Tesled)$U9. 95 


For  detailed  information  and  prices,  call  or  write  for  a  our  free  catalog 


ADDITIONAL  ITEMS 


Heat  Sink  Material 

Model  99  Heat  Sink  (6.5"  x  12"  H  1.CO,  $2400 
CHS-8  Copper  Spreader  £6  -x  6"  k  a/a"),  S24.00 
Law  Pass  Filters  (up  to  300W)  for  harmonics 
Specify  10M,  15M,  20M.  40M,  60M  or  16GM 
HF  Splitters  and  Combiners  up  to  2KW 


Add  $4.5i>  tor  shipping  end  handling 


CCI 


Communication 

Inc. 


L.  ^  J 


$0H  MilkE'inc  Dfitft  •  Pkuvcci.rttk.  Ohio  4.5*34- "iB40 
Phone:  (9371426-8600  ■  Fsk  £937)42^581] 
E  Mail;  cci.aayton^polbmi-coLti 
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any  inconvenience  the  breakdown  might  have 
caused. 

TNX  Bill  Pasternak  WA6ITF  at  Newsline,  via 
FCC,  ARRL,  and  Mike  Mettler  WW8MM  of  Ama- 
teur News  Weekly. 


Nominate  the  "Young  Ham 
of  the  Year" 


The  nominating  period  for  the  1998  Young 
Ham  of  the  Year  is  open  untiJ  June  30,  1998* 
Originally  known  as  the  "Westllnk  Report  Young 
Ham  of  the  Year/'  this  award,  now  in  its  second 
decade,  is  presented  annually  to  a  United  States 
licensed  radio  amateur  who  is  18  years  of  age 
or  younger.  Any  continental  United  States  (FCC 
licensed)  ham  radio  operator  18  or  younger  who 
has  used  amateur  radio  to  contribute  to  the  ben- 
efit of  the  amateur  radio  service,  the  state  of  the 
communications  art,  their  community  or  the  na- 
tion is  eligible  to  be  nominated. 

All  nominations  must  be  submitted  before  June 
30  on  an  official  application.  Application  forms 
are  available  for  a  self-addressed  stamped  en- 
velope mailed  to: 

1998  Young  Ham  of  the  Year  Award 

c/o  Newsiine 

28197  Robin  Avenue 

Santa  CiaritaCA  91350. 


Six  Meter  Scholarship 

The  Six  Meter  Club  of  Chicago  is  offering  a 
scholarship  through  the  ARRL  Foundation  to  any 
eligible  college  student  who  holds  an  amateur 
radio  license  and  who  resides  in  the  "ST  call  dis- 
trict. Those  interested  in  applying  should  write 
to: 

The  Six  Meter  Club  Scholarship 

c/o  ARRL  Foundation 

225  Main  Street 

NewingtonCT  06111. 


24  DIFFERENT  PANELS 

F RE-PUNCHED  FOR 
POP  U  LA  Ft  CONNECTORS 

0?5s-^  MAKE  TEST 

iK   FIXTURES  QUICKLY! 

PANELS  ii+E  0.040"  W  A]  UMINLJM 


S&# 


BfH, 


FREE 
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Lab  Box-ltT 

MODEL    WiDtHH. 


PHKE 


LAB-1  1.5»  2.0  x  fl.75  3.75 

LAB'S  1  .£  x  4-.0  x  O.JJi  4.50 

LAB- 3  1 .5  if  fl-.Q  x  0.75  S.aa 

LftS-fl  E  O  X  g.O  x  1 ,0  AflQ 


LA8-S     2.0x4.0x1.0 


4.75 


LAB-6     2.0x4.0x1.0 


5.60 


LAfrg    2.0  x  2.0  x  1 .5        J.1Q 


LAE-fl    Z.t}  n  A.Q  x  1  ..1 
LAB -9     2.0  V.  &.0  Y  1 .5 


5.00 
fc.00 


ffiGE 

SURFACE 

smmoH 

pwm  onnm  icmr.  ua  camm  &  mtCQ) 

QRD  ER  B  Y  DECEMBER  31, 1997AND  SAVE  20%  OFF  YOUR  TOTAL! 
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$W.W  MINIMUM  ORDER  AFTER  DISCOUNT 
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Another  FCC  Computer 
Glitch? 


A  New  England  ham  is  protesting  an  FCC  mis- 
take that  reassigned  his  old  callsign  to  another 
radio  amateur  before  the  end  of  the  two-year 
waiting  period. 

The  problem  began  when  Ron  Toller  N1RT 
learned  that  the  FCC  had  reissued  his  former 
callsign,  W04L,  to  a  Florida  man  less  than  12 
months  after  Toller  gave  it  up  in  1996,  The  FCC's 
vanity  rules  state  that  callsigns  will  be  held  out 
of  the  pool  for  two  years  before  being  reissued. 

Toller  said  a  spokesman  at  the  FCC's 
Gettysburg  office  blamed  the  premature  release 
on  a  computer  glitch.  The  same  spokesman  told 
the  ARRL  that  by  the  time  the  FCC  discovered 
its  error,  it  decided  not  to  rescind  the  grant,  be- 
cause of  the  number  of  licenses  lhat  had  been 
granted  by  then,  and  the  amount  of  time  that  had 
passed  before  the  probtem  was  discovered, 

Toller's  take  on  the  turn  of  events  differs.  He 
says  that  if  all  the  hams  must  obey  the  rules,  so 
should  the  FCC.  He  says  he's  petitioning  to  have 
the  FCC  vacate  W04L  until  the  two-year  period 
is  up  in  November.  N1 RT  says  that  the  commis- 
sion has  an  obligation  to  adhere  to  its  own  rules 
and  he  wants  the  grant  rescinded. 

From  the  ARRL,  via  Bill  Pasternak  WA6ITF  at 
Newsline.  H 
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Abode  &  Bevond 


Number  SO  on  yaur  Feedback  cnrd 


VHF  and  Above  Operation 


C.  L,  Houghton  W66IGP 
San  Diego  Microwave  Group 
6345  Badger  Lake  Ave. 
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A  surplus  1152  MHz 
synthesizer 

Well,  the  SuperBowl  will  be 
over  by  the  time  you  read  this 

column,  out  for  me  things  have 
been  gelling  hot  and  hcavs  in 
videoland.  I  work  for  Pacific 
Bell  video  sen  ice  here  in  San 
Diego  and  we  are  handling  a 
large  portion  of  the  Stipe rBowl 
video  operations.  I'm  jailing  a 
few  notes  for  this  column  while 
waiting  for  things  to  heat  up,  as 
it's  some  seven  hours  to  kiekoff 
and  the  suspense  is  mounting. 
San  Diego  is  in  turmoil  and  very 
active  for  a  time  and  place  that 
is  supposed  to  be  a  sleepy  Sun- 
day morning  in  paradise.  The 
weeks  of  preparation  and  work 
have  all  come  to  focus  on  just 
one  moment  in  lime,  for  big 
business  and  the  football  event 
of  the  vear.  Born  and  raised  in 
Wisconsin,  Til  always  nun  for 


Green  Bay — but  as  we  knowr 
now,  they  did  not  win.  It  was  a 
^reai  game  bv  all  standards  and 
very  enjoyable  in  any  case. 

On  to  ihis  month's  material  as 
promised:  the  conversion  of  a 
very  high-quality  synthesizer 
board  from  Qualeomm  that  is 
used  as  an  excellent  local  oscil- 
lator or  marker  for  1 152  MHz.. 
This  board,  after  conversion, 
can  be  used  for  several  things 
besides  a  converter  for  1296 
MHz.  Its  main  attribute  is  the 
ability  to  generate  a  very  impor- 
tant frequency  for  amateur 
microwavers,  1152  MHz.  This 
frequency  is  so  important  be- 
cause it  is  the  base  prime  num- 
ber for  a  frequency  stacking 
plan  that  is  used  to  formulate  all 
microwave  frequencies. 

The  harmonics  of  a  very  ac- 
curate 1 1 52  MHz  source  can  be 
used  as  spot  points  of  reference 
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Fig*  L  BitKk  diagram  of  the  Qualeomm  synthesizer  board.  Origi- 
nally intended  for  operation  near  800  MHz,  it  is  converted  to  It 52 
MHz  for  murker  or  local  oscillator  use.  Board  size  is  5  by  9-1/4 
inches.  It  sports  a  high-accuracy  onboard  10  MHz  TCXO. 
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at  the  frequencies  of  2304  MHz, 
3456  MHz.  5760  MHz,  and 
10368  MHz— all  the  weak-sig- 
nal microwave  band  operating 
frequencies  Hven  24192  MHz 
is  possible,  as  it  is  divisible  by 
1152  21  times.  All  the  listed 
microwave  frequencies  are  di- 
visible by  1152  MHz,  Thai 
means  that  if  vou  have  an  accu- 
rate  1152  MHz  reference  source 
and  have  harmonies  generated, 
you  can  produce  a  very  accurate 
frequency  marker  spaced  at 
1152  MHz.  This  harmonic  can 
be  used  to  test  recei  veis  and  pro- 
vide assurance  of  frequency  ac- 
curacy, removing  a  wobble  in 
your  microwave  operation, 

The  synthesizer  used  in  this 
project  was  obtained  from 
Qualeomm,  an  equipment  manu- 
facturer of  very  high  quality  com- 
munications systems.  The  name 
Qualeomm  is  a  composite  of 
QUALity  and  COMMunieations 
and  correctly  befits  their  equip- 
ment, which  is  very  high  qual- 
ity. This  surplus  material  that  is 
made  available  conies  from 
older  systems  being  updated  af- 
ter many  years  of  service.  Wc 
purchase  ihis  surplus  material 
and  remove  components  and 
portions  of  the  original  system 
that  can  be  used  in  amateur  ac- 
tivities. By  removing  circuit 
boards  and  other  devices  Trom 
their  original  package,  we  en- 
sure that  no  complete  unit  will 
come  back  to  haunt  Qualeomm. 

Qualeomm  is  very  gracious  in 
that  they  allow  us  to  utilize  their 
material  for  amateur  purposes. 
The  main  use  is  modification  of 
portions  of  systems  used  for 
microwave  communications. 
The  modifications  required  to 
adapt  to  amateur  operation  are 
minimal  Without  Qualcomm's 
cooperation  and  assistance, 
many  scores  of  amateurs  other- 
wise would  not  have  had  the 
opportunity  to  utilize  such  exotic 
and  new  stale -of-ihe -art  materi- 
als. (Please  direct  all  questions 
concerning  this  material  to  me,) 

The  synthesizer  PC  board  to 
be  modified  for  1152  MH/  is 
larger  than  other  synthesizers 
previously  described.  The  main 
difference  with  this  synthesizer 


is  that  its  VCO  functions  at  a 
lower  frequency  (in  the  800 
MHz  range),  while  the  VCOs  in 
other  units  I  have  described 
w  ork  in  the  2-plus  GHz  range. 
The  basic  synthesizer  chip  is 
similar  in  all  units  and  capable 
of  stand-alone  operation  to  1.6 
GHz,  In  the  2,6  GHz  synthesizer 
ii  has  an  onboard  divide-by -two, 
a  I  lowing  the  synthesizer  chip  to 
function  at  1 .3  GHz  while  the  lo- 
cal oscillator  works  at  2.6  GHz. 

There  are  two  different  svn- 
ihesizer  chips  used  in  this  synth 
oscillator  board.  The  later  pro- 
duction chip,  a  CMOS  version, 
is  renumbered  3216  and  identi- 
cal to  the  original  3036  chip. 
The  main  difference  is  that  the 
newer  chip  is  a  reduced-current 
CMOS  unit  draw  Jul;  1 50  in  A 
less  than  the  original  3036, 
which  requires  400  mA  for  op- 
eration. The  3036  and  this  3216 
CMOS  chip  are  interchange- 
able, being  pin-for-pin  compat- 
ible. The  benefit  with  the  newer 
3216  is  mainly  thai  it  is  a  much 
cooler  chip  that  does  not  require 
heat  sinking. 

The  conversion  of  a  surplus 
synthesizer  board  begins  with 
cutting  pins  2,  5,  19,  and  22 
from  their  solder  pads  and  gen- 
tly  lifting  the  pins  up  to  ensure 
they  are  open.  These  pins  are 
pulled  high  in  logic  with  inter- 
nal puli-up  resistors.  Be  cau- 
tious that  you  do  not  damage 
other  pins  as  you  cut  these 
pins — and  only  these  pins.  It's 
very  hard  to  resolder  a  broken 
pin  or  a  pin  that  is  removed  in 
error,  as  they  do  not  tike  to  be 
moved  about  much. 

Cutting  the  pirn  is  a  one-time 
operation.  Be  sure  to  count  the 


UFTttNS2&5 
6  1 


40 


GeOUNORNS7,9.&W 
3£tHGT) 


SHORT  **G 

.-.-.'-ir 


I — T7 


QUALCOMM  3036/3216 


FOniHMHZ 


3« 


a 


IB 

LFTPissrcm 


2a 


Fig.  2.  Pin-for-pin  conversion  of 
Qualeomm  synthesizer  to  1152 
MHz.  Leave  all  other  pins  as 
they  are. 


pins  carefully— don't  just  throw 
caution  to  ihe  winds  and  jump 
in.  It's  much  easier  to  avoid  a 
counting  error  by  being  careful 
and  counting  first  than  it  is  to 
retrace  your  counting  steps,  find 
an  error,  and  have  to  correct  it. 
Just  as  the  old  adage  goes,  mea- 
sure a  board  20  times  but  only 
cut  once. 

Next,  several  resistors  to  the 
top  left  of  the  synth  chip — re- 
sistors R6»  RMS,  and  R146 — 
are  strapped  together  along  their 
rightband  side  and  tied  common 
to  the  top  of  capacitor  C6.  See 
Fig,  1  for  details  of  operation. 
The  resistors*  right  side  is  tied 
directly  to  the  3036  synth  chip 
pins  7, 9,  and  10,  which  need  to 
be  grounded.  Tying  them  to- 
gether and  shorting  them  to  the 
top  of  C6  grounds  all  these  pins. 
C6  lop  is  a  direct  ground  con- 
nection and  was  available  in  the 
vicinity. 

Additionally,  pins  16  and  17 
need  to  be  lied  to  ground.  Short 
with  a  solder  bridge  pin  16  to 
pin  17  to  satisfy  pin  16*s  being 
grounded,  and  then  wire  pin  17 
directly  to  ground.  Next,  ICs  U2 
and  U4,  as  shown  in  Fig.  1,  need 
to  be  removed  from  the  PC 
boards.  Cut  all  the  pins  on  one 
side  of  either  chip.  Lift  and 
break  off  the  remaining  side  by 
flexing  the  chip  about  After  the 
chips  are  removed,  you  can  use 
Solder- Wiek™  to  remove  the 
pins  still  attached  to  the  PC 
board  for  final  cleanup  or  leave 
the  pins  where  they  are,  as  long 
as  nothing  is  shorting  out. 
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Fig.  3.  Modification  to  VCO  cir- 
cuit on  synthesizer  board  to  con- 
vert  original  VCO  frequency 
from  800  MHz  range  to  1152 
MHz.  Add  .001  fiF  chip  capaci- 
tor from  top  of  printed  inductor 
to  ground.  This  bypass  capacitor 
increases  VCO  frequency  from 
700  MHz  to  1200  MHz. 


The  VCO  is  the  last  item  to  be 
converted  to  our  new  operating 
frequency.  Normally  it  runs  in 
the  800  MHz  region.  As  is,  it  will 
not  pull  up  to  1 152  MHz  without 
modification  to  its  circuitry. 

The  modification  is  quite 
simple  and  shown  in  Fig.  3.  Lo- 
cate the  Q3  transistor  just  above 
the  RF  output  coax  connector. 
Going  off  to  the  right  of  Q3  is  a 
stripLLiie  inductor  which  is  the 
800  MHz  VCO  tuned  line.  To 
convert  it  to  1 152  MHzt  place  a 
chip  cap  on  the  lop  center  of  the 
tuned  line  and  solder  it  to  the 
ground  foil  just  above  the  luned 
line.  Solder  the  other  end  of  the 
capacitor  to  the  center  of  the  lup 
tuned  line  as  shown  in  Fig,  3. 
This  bypass  capacitor  increases 
the  tuned  line  to  resonate  in  the 
1  to  2  GHz  region  and  is  not 
critical. 

Check  all  work  operations  for 
solder  bridges  and  obvious 
shorts  after  conversion  is  com- 
plete. Check  the  power  pins  ( 1 
to  11)  on  the  power  connector 
Pins  1  and  2  are  the  + 1 5  volt  DC 
input.  Pin  3  is  PC  board  ground, 
and  pin  4  is  +5  volts  DC.  There 
is  an  onboard  voltage  regulator 
from  the  + 1 5  volt  line  to  1 2  volts 
regulated.  Its  location  is  just 
below  the  FL2  and  is  labeled 
78M12. 

If  you  want  the  most  accuracy 
and  can  verify  that  the  10  MHz 
TCXO  oscillator  is  set  to  exactly 
10  MHz,  remove  FL2  with  a 
pair  of  pliers  by  breaking  it  off 
the  PC  board.  I  had  great  trouble 
in  trying  to  remove  this  filter 
with  a  high  wattage  soldering 
iron  and  do  not  recommend 
unsoldering  it.  Instead  break  it 
off  with  an  easy  twisting  as  this 
puts  less  strain  on  the  entire  PC 
board. 

Once  the  FL2  is  removed,  you 
can  now  get  access  to  a  small 
patch  of  aluminum  tape  on  the 
side  of  the  TCXO.  Removing 
this  tape  gains  you  access  to  the 
Johanson  VCO  trimmer  crystal 
adjust  capacitor.  Adjusting  this 
capacitor  will  allow  you  to  set  the 
oscillator  to  precisely  10  MHz. 
Replace  the  foil  tape  when  com- 
pleted, This  keeps  internal  cir- 
cuitry somewhat  insulated  from 


Photo  A*  Completed  1296  transceiver  using  1152  svnth  board. 
Unit  power  supply  is  at  bottom  and  1152  synthesizer  above.  3036 
Synth  chip  at  upper  left.  Large  silver  colored  unit  near  middle 
right  is  the  high-precision  10  MHz  TCXO.  Synth  PC  hoard  size  is 
5  by  9-1/4  inches. 


drafts,  which  can  affect  the  in- 
ternal circuitry  directly. 

Power  up  the  synthesizer  and 
observe  a  small  LED  just  above 
pin  1  on  the  3036  synth  chip. 
While  turning  on  power  this 


LED  should  briefly  turn  on,  the 
extinguish  indicating  phase  lock 
is  good.  Trust  me  here:  If  the  LED 
is  out,  the  frequency  output  is 

Continued  on  page  52 
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almost  exactly  1152  MHz  and 
can  only  be  off  if  the  10  MHz 
reference  is  way  off  frequency. 

Power  output  can  he  taken 
from  monitor  coax  connector,  or 
a  short  piece  of  miniature  coax 
can  be  soldered  to  this  connec- 
tion for  test  connections.  Out- 
put power  available  from  this 
coax  connector  is  about  zero 
dBm.  Power  can  be  increased  by 
running  through  an  external 
MMIC  amp  or  further  modifi- 
cation to  the  MMIC  in  the  trans- 
mit section  of  this  PC  board, 

A  further  modification  is  to 
connect  the  coax  connector  to 
the  MMIC  amp  in  the  upper  left 
comer  and  use  it  for  an  addi- 
tional 12  to  14  dB  of  gain  at 
1152  MH*.  To  use  the  MMTC 
onboard  op  amp,  cut  l he  input 
and  output  traces  o\)  the  PC 
board  and  with  +12  volts  to  the 
resistor  feed  for  the  MMIC  amp. 


Connect  the  coax  connector  to 

the  input  capacitor  of  the  MMIC 
and  tie  another  short  section  of 
coax  cable  and  connector  to  the 
output.  You  should  obtain  about 
+  14  dBm  for  convener  or  har- 
monic drive  using  the  MMIC  to 
amplify  the  VCO  signal. 

Now  that  the  unit  is  finished. 
it  can  be  mounted  in  a  suitable 
metal  box  with  its  power  sup- 
ply—be it  12  V  DC  or  110  V 
AC.  This  unit  can  be  brought  out 
in  two  different  levels,  the  first 
being  the  low-level  1152  MHz 
at  the  coax  connector  just  below 
the  VCO  transistor  (Q3). 

The  second  output,  the  high- 
level  faim  the  MMIC  amplifier,  is 
brought  out  lo  a  coax  connector 
for  easy  connections,  A  simple 
harmonic  amplifier  can  be 
adapted  for  use  by  taking  a  com- 
mon 3.7  to  4.2  GHz  LNA  ampli- 
fier and  removing  the  waveguide 


flange  and  input  circulator  i  with 
band  saw  or  hacksaw,  as  neces- 
sary). Add  a  10  pF  chip  capaci- 
tor to  the  input  strip! ine  and 
place  a  coax  connector  on  the 
other  end  of  the  capacitor  to  iso- 
late the  amplifier  input  with  the 
capacitor. 

Take  an  X-Acto™  knife  and 
cut  away  all  the  tuning  stubs  on 
the  main  stripline,  making  the 
amplifier  broadband  in  nature.  Do 
not  cut  the  voltage  feed  RFC 
very  narrow  lines  feeding  the  gate 
and  drain  leads.  When  finished 
the  TVRO  LNA  is  now  very 
broadband  in  nature  over  some 
3  GHz  or  more  of  frequency,  from 
800  MHz  to  over  4  GHz. 

Driving  the  input  of  the  LNA 
with  the  zero  dBm  port,  the 
amplifier  will  be  driven  into 
saturation,  making  it  rich  in  har- 
monics at  which  output  will  oc- 
cur. With  1152  MHz  input  there 
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Table  i,  Spreadsheet  calculations  ("3216  PLL  Calculations ,"  K,  Banke  N6IZW.  11/22/97)  show 
original  pinouts  1  board  as  is)  and  conversions  needed  for  the  *'AT\  "A'\  and  "R"  counters,  a\  well 
as  the  MODE  pin  22.  Additional  instructions:  Ground  R15CK  Ground  right  side  of  R6-RI5Q  as  re- 
quired. Remove  U2,  U4.  Add  1000  pF  at  Q3  symbol.  Power;  32- L  +  75  V;  J2-3*  GND;  J2-4,  -f  5  V. 
Output:  TPL  Remove  FL2  to  access  10  MHz  ref  freq  adjust. 
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will  be  2304  MHz.  345b  MHz. 
and  5760  MHz  output  marker*. 
The  high  level  pori  (+14  dBm 
port)  can  be  used  to  construct  a 
1 296  MHz  traits  verier 

Add  a  mixer  and  inject  with 
1 152  MHz  for  the  local  oscilla- 
tor, and  with  a  144  MHz  IF  you 
are  now  on  1296  MHz  multi- 
mode  or  whatever  your  rig  at 
two  meters  can  function  at.  Add 
a  receiver  preamp  and  power 
stage  for  transmit  and  that's  all 
there  is  to  iu 

The  local  oscillator  seemed  to 
be  the  stumbling  block  for  many 
amateurs  in  constructing  a 
building  block  system  for  mi- 
crowave operation.  Now  we  see 
that  the  frequency  can  be  quite 
pure  and  extremely  accurate 
even  wkn  a  scheme  is  used  to 
separate  the  harmonics  and  use 
them  for  injection  with  suitable 
filtering  and  amplification  to  a 
specific  frequency  of  use.  Just 
imagine  a  single  local  oscillator 
generating  a  single  frequency 
i\\u\  being  used  to  function  at 
olher  frequency  bands  as  an  ac- 
curate local  oscillator. 

It's  all  possible,  just  as  it  is 
up  to  your  imagination  to  fig- 
ure out  just  what  you  want  to 
construct  to  function  in  the  mi- 
crowave realm.  This  unit  will 
provide  a  very  stable,  accurate 
marker,  so  its  prime  use  toward 
this  end  can  be  accomplished.  I 
am  very  satisfied  with  its  opera- 
tion, and  even  finished  the  1 296 
MHz  rig  at  a  low  power  trans- 
mit level.  Soon,  I  plan  to  in- 
crease the  power  to  about  two 
watts. 

I f  making  a  simi lar  marker  for 
your  workbench  or  field  micro- 
wave use  interests  you,  I  can 
supply  you  with  one  for $75  plus 
$4  postage.  If  you  wranl  a  unit 
that  isconverted  (modifications 
done)  and  ready  for  adding  ex- 
ternal connections,  add  $40,  1 
will  make  a  limited  number  of 
units  available  in  this  converted 
manner  to  help  those  without 
test  equipment  that  functions  in 
the  frequency  ran  tie. 

Next  month,  I  plan  to  answer 
reader  questions  that  have  been 
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NASA  activities 

A  great  source  of  highly  mo- 
tivational lessons  to  use  in  a  ham 
radio  classroom  or  as  part  of  a 
science  curriculum  is  the  Educa- 
tional Division  of  NASA.  Many 
of  the  lessons  about  the  atmo- 
sphere are  directly  applicable  to 
the  lessons  we  teach  lo  promote 
understanding  about  radio  wave 
propagation.  The  whole  ap- 
proach used  in  their  activity 
guides  is  one  of  investigative  in- 
quiry. It's  really  very  well  done 
and  can  be  adj  usted  to  various  age 
groups  in  the  classroom. 

I  *  tl  share  with  you  two  of  the 
lessons  that  have  been  used  suc- 
cessfully by  my  6ih,  7th,  and  8th 
grade  radio  classes  at  Interme- 
diate School  72  in  Staten  Island 
NY.  The  lessons*  theme  is  'The 
Mysterious  Atmosphere." 

What  is  the  atmosphere?  Sci- 
entists believe  that  millions  of 
years  ago  our  planet  had  a  very 
thin  atmosphere,  which  gradu- 
ally became  a  protective  blan- 
ket that  maintained  warmth  and 
provided  the  necessary  gases  for 
life  to  evolve.  Air  bubbles  in 
columns  of  ancient  ice  tell  re- 
searchers that  only  100,000 
years  ago — a  brief  moment  in 
Earth's  long  history — our  atmo- 
sphere was  much  different  than 
it  is  now.  Why  has  the  atmo- 
sphere changed?  How  have 
changes  in  the  atmosphere  and 
weather  affected  life  on  Earth? 
Was  weather  related  to  the  disap- 
pearance of  giant  dinosaurs?  What 
is  causing  changes  now?  Will  these 


changes  have  drastic  effects?  All 
of  these  are  mysteries. 

What  do  you  know  about  the 
atmosphere?  Wave  your  arm 
around  quickly.  Did  you  feel 
anything  on  or  behind  your 
hand?  What  you  felt  is  air — our 
atmosphere.  It  surrounds  us  like 
an  invisible  ocean  of  gases  and 
particles;  it  has  no  definite 
boundaries  but  extends  outward 
from  the  surface  of  Earth  for 
thousands  of  miles,  Most  of  us 
think  of  the  atmosphere  as  just 
air.  but  it  works  as  part  of  an 
intricate  system  that  includes  the 
Sun,  Earth's  oceans,  and  land 
surfaces,  each  influencing  the 
others.  We  know  much  about  the 
atmospheric  system,  but  some 
of  the  ways  in  which  the  atmo- 
sphere, the  oceans,  and  the  land 
interact  and  change  are  still 
mysteries.  For  this  reason,  sci- 
entists travel  Earth  and  into 
space  lo  search  for  answers. 

Investigation  1 

Here  are  some  activities  to 
help  you  discover  important 
characteristics  of  the  lower  at- 
mosphere. Does  air  have  weight? 
Your  guessed  answer  is  called  a 
hypothesis.  Now  you  test  that 
hypothesis  with  an  experiment. 
You* II  need  two  small  latex  bal- 
loons,  two  pieces  of  string  (each 
15  cm  long),  a  30.5-cm  ruler,  a 
sheet  of  notebook  paper,  and  tape. 

Procedure 

Attach  a  balloon  to  each  end 

of  the  ruler,  being  careful  to  use 
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piling  up  and  describe  various 
bits  and  pieces  for  microwave 
operation.  The  questions,  mainly. 


are:  If  if  s  for  microwave  and  it 
works  on  the  frequency  I  want, 
do  I  need  it?  And  what  problems 
will  it  help  me  solve?  Well  there 
you  have  it  for  this  month.  73, 
Chuck  WB6IGP. 


exactly  the  same  lengths  of 
string  or  tape  to  attach  each  bal- 
loon. Suspend  the  ruler  on  a 
string  at  approximately  the  15- 
cm  mark  to  create  a  balance. 
With  tape,  attach  the  lop  of  the 
string  to  a  wall  at  about  eye 
level*  Tape  the  notebook  paper 
to  the  wall  behind  the  ruler.  Put 
a  pencil  mark  on  the  paper 
above  and  below  each  end  of  the 
ruler  to  mark  its  beginning  po- 
sition. Remove  one  of  the  bal- 
loons and  blow  into  it,  inflating 
it  as  much  as  possible.  Tic  and 
reattach  the  balloon  with  the 
same  piece  of  string.  Gently  pull 
the  string  suspending  the  ruler 
away  from  the  wall,  allowing  the 
ruler  lo  readjust.  Carefully  re- 
lease the  string  and  check  the 
ruler's  new  position.  Mark  the 
paper  with  the  pencil  again. 
Questions:  1.  Does  the  ruler  still 
balance?  2.  Does  one  balloon  now 
weigh  more  than  the  other?  3, 
What  does  this  tell  you  about  air? 
4.  Was  your  hypothesis  eonect? 


When  a  number  of  different  ex- 
periments give  the  same  results, 
the  hypothesis  may  be  accepted 
as  a  theory. 

Investigation  2 

Here  is  another  investigation 
that  the  kids  really  enjoy  doing 
because  it  can  be  set  up  as  a 
"hands-on**  for  everyone  in  the 
class.  Earth's  magnetic  fields 
are  not  visible  lo  the  naked  eye, 
but  when  panicles  moving  to- 
ward Earth  interact  with  gas  in 
the  upper  atmosphere,  the  light 
produced  is  sometimes  visible 
as  auroras.  These  are  also  called 
northern  and  southern  lights. 
You  can  get  a  general  idea  of  the 
shape  of  the  magnetosphcre 
from  this  investigation. 

Materials  needed:  about  0.05  g 
of  iron  filings  (a  pad  of  coarse 
steel  wool  can  be  cut  into  fine 
pieces  to  substitute  for  iron  fil- 
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Receiving  loops  &  loop 
preamplifiers:  part  2 

As  discussed  in  pan  I  last 
month,  the  ouipui  sly  rial  levels 
produced  by  loop  antennas  arc 
typically  very  low.  The  use  of  a 
tuning  capacitor  can  increase  ihc 
levels  bv  10  to  2(M)  times,  bul 
even  these  levels  are  often  be- 
low what  is  needed.  To  over- 
come thi\  problem  loop  users 
often  provide  a  preamplifier  to 
boost  signal  before  sending  it  to 
the  antenna  input  terminals  of 
the  receiver  Before  looking  at 
specific  designs,  lei  stake  a  look 
at  the  various  amplifier-loop 
configurations- 


Amplifier-loop 
configurations 

The  basic  amplifier  configu- 
rations are  single-ended  and 
balanced.  The  single-ended 
amplifier  has  only  one  input  ter- 
minal and  ground.  The  signal  is 
applied  between  the  input  and 
ground.  The  balanced  amplifier, 
which  includes  both  push-pull 
and  differential  amplifier  de- 
signs, uses  two  inputs.  The  am- 
plifier responds  to  the  difference 
between  the  signal  applied  to  the 
two  inputs. 

Fig,  1  shows  the  most  basic 
single-ended  amplifier  and  loop 
configuration.  The  loops  in 
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ings),  heavy  white  construction 
paper,  and  a  bar  magnet. 

Procedure 


Measure  the  length  of  the 
magnet.  On  the  paper,  draw  a 
circle  with  the  same  diameter  as 
the  length  of  the  magnet.  This 
will  represent  Earth.  Mark  the 
top  of  the  circle  "North"  and  the 
bottom  "South."  Lay  the  bar 
magnet  on  a  flat  surface  such  as 
a  table.  Place  the  paper  over  the 
magnet  so  that  the  ends  of  the 
magnet  are  on  the  "North"  and 
"South"  marks.  Sprinkle  the  fil- 
ings over  the  paper.  Gently  tap 
the  paper,  allowing  the  tilings  to 
move.  Keep  tapping  until  the 
pattern  stops  forming.  1.  How 
can  you  tell  where  Earth's  mag- 
netic poles  arc?  2.  What  do  the 
lines  formed  by  the  filings  rep- 
resent? 3.  Look  in  an  atlas  to 
locate  Earth's  geographic  poles. 


Are  ihey  in  Lhe  same  place  as  its 
magnetic  poles? 

A  good  place  for  an  educator 
to  get  started  with  useful  materi- 
als to  use  in  the  classroom  is  with 
CORE-  This  is  NASA's  Central 
Operation  oi'  Resources  for  Edu- 
L\Uors>  CORE  was  established 
for  the  national  and  international 
distribution  of  NASA-produced 
educational  materials  in  audiovi- 
sual format  The  address  is: 

NASA  CORE 
Lorain  County  Joint 

Vocational  School 

15181  Route  58  South 

OberlinOH44074 

Phone:  (216)  774-1051  ext  293 

Let's  all  remember  that  shar- 
ing good  instructional  ideas  is 
what  the  "Hams  With  Clas^' 
column  ts  all  about.  Please  send 
me  anv  teacher-tested  things 
you've  had  success  with.  In- 
clude photos  and  weTl  highlight 
your  children  having  fun  whh 
ham  radio. 
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Fig.  /.  Basic  single-ended  loop  amplifier. 
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Fig,  2.  Single-ended  with  coupling  loop, 


FigrJ.  balanced  loop. 
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Fig. 4.  Balanced  with  coupling  loop 


Fig,  5.  Shielded. 
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Fig,  6.  Bipolar  NPN  transistor  pretimplifier. 


Fig.  7,  MAR-6  preamplifier. 
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Fig.  8.  Push'ptiN  JFET preamplifier 
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Fig.  9-  Common  gate  JFET preamplifier. 


Figs,  1-5  are  shown  as  single- 
rmn  loops,  but  that  is  a  graphical 
convenience,  and  both  single-turn 
and  muhi-turn  loops  are  in- 
tended. The  loop  is  tuned  hy  a 
capacitor  One  end  ot  the  loop 
and  the  loop  binding  is  grounded 
as  is  one  terminal  of  the  ampli- 
fier input,  A  variant  circuit  is 
shown  in  Fig,  2,  The  version  in 
Fig.  1  uses  the  main  loop  to  pro- 
vide signal  directly  to  amplifier 
A 1 ,  while  the  variant  version  of 
Fig,  2  uses  a  coupling  loop 
(magnetically  coupled  to  the 
main  loop)  to  provide  signal  to 
the  amplifier  Both  are  single- 
ended,  but  in  one  case  the  main 
loop  is  used  and  in  the  oilier  a 
coupling  loop  is  used. 

A  balanced  loop  is  shown  in 
Fig,  3-  This  type  of  loop  is  cen- 
ter-Lipped and  the  tap  is  grounded. 
This  provides  genuine  balanced 
input  for  the  differential  pream- 
plifier,  Al,  The  same  idea  us- 
ing a  coupling  loop  is  shown 
in  Fig.  4. 

Shielded  loops  are  often  used 
to  eliminate  pattern  distortion 
due  to  capacitive  coupling  be- 
tween the  loop  and  its  environ- 
ment and  interference  to  reception 
due  to  local  electrical  Holds-  In 
Fig.  5,  the  loop,  the  tuning  ca- 
pacitor, and  the  amplifier  input 
circuitry  are  Faraday-shielded 
by  a  metal  barrier.  A  gap  in  the 
shield  allows  the  loop  to  re- 
spond to  the  magnetic  field 
component  of  the  radio  signals. 
If  a  center-tapped  loop  is  used, 
then  the  center  tap  will  be 
grounded  either  at  the  gap  or 
close  to  the  output  (provided 
that  it  is  electrically  at  the  cen- 
ter of  the  loop).  Tapping  the  loop 
at  the  output  side  is  more  con- 
venient on  multi-turn  loops, 
while  on  single-ami  loops  the  gap 
method  is  used. 

Single-ended  amplifiers 

Fig*  6  shows  the  circuit  for  a 
simple  preamplifier  based  on  an 
NPN  transistor  connected  in  the 
common  emitter  configuration. 
The  type  2N5719  is  most  often 
used  in  this  circuit.  Two  negative 
feedback  methods  are  employed 
in  this  circuit.  One  is  an  itnb)  passed 
portion  of  the  emitter  resistance 


(R4),  and  the  other  is  transformer 
T1 .  The  negath  e  feedback  serves 
the  purpose  of  reducing  distortion 
and  smoothing  the  frequency  re- 
sponse characteristic.  This  am- 
plifier is  normally  used  from  3 
to  30  MHz,  but  with  suitable  se- 
lection of  transformer  and  ca- 
pacitors a  different  range  can  be 
accommodated. 

The  unique  thing  about  this 
circuit  is  that  it  has  a  50  ohm 
input  impedance  and  a  50  ohm 
output  impedance,  and  so  will 
interface  nicely  with  I  he  cou- 
pling loop  and  the  antenna  in- 
put of  the  usual  receiver  antenna 
input. 

Another  single-ended  ampli- 
fier is  shown  in  Fig.  7.  This  cir- 
cuit is  based  on  the  Mini-Circuits 
MAR-6™  integrated  circuit 
amplifier.  It  is  a  low-noise  am- 
plifier that  provides  about  20  dB 
of  gain  over  the  frequency  range 
of  from  near-DC  to  1 .000  MHz. 
Capacitors  CI  and  C2  are  used 
to  couple  signal  into  and  out  of 
the  amplifier  v\ hile  blocking  DC. 

The  DC  power  is  applied  to 
the  MAR-6  integrated  circuit 
through  the  output  terminal.  The 
DC  path  includes  Rl.  which 
limits  current  and  RFC  h  which 
peaks  the  gain  at  high  frequen- 
cies. The  DC  source  voltage  is 
supplied  through  a  low-power 
7HL05  100-mA.  five-volt,  three- 
terminal  voltage  regulator. 

The  RF  choke  I  RFC  1 )  is  used 
as  a  peaking  coil,  and  is  optional 
in  some  applications.  The  usual 
practice  is  to  provide  a  1  yvH  in- 
ductor for  this  purpose.  In 
higher  frequency  amplifiers 
( VHF  and  above),  the  RF  choke 
might  be  replaced  by  a  ferrite 
bead  slipped  over  a  short  piece 
of  #22  or  #24  hookup  wire. 

The  amplifier  in  Fig,  8  uses  a 
push-pull  circuit  to  improve  dy- 
namic range  and  reduce  dislor- 
iion.  but  from  the  loop's  point 
of  view  it  is  single-ended,  The 
single-endedness  is  provided  by 
the  input  transformer,  T I .  Wind- 
ings "A"  and  "BJ'  are  used  to 
drive  the  emitters  of  the  JFET 
transistors  (Ql  and  Q2),  Wind- 
ing LC  is  used  to  couple  to  the 

Continued  on  page  56 
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Fig,  10.  Common  source  JFET preamplifier. 
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Fig.  11.  Loop  integrated  push-pull  preamplifier. 
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Fig.  12.  Differential  JFET  preamplifier. 
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Fig.  13.  Low-pass  filter.  Fig.  14.  High-pass  filter. 
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loop.  If  the  coupling  loop  of  the 
antenna  is  used  (as  shown),  then 
winding  "C"  is  a  low-imped- 
ance winding.  If,  on  the  other 

hand,  the  main  loop  is  used,  then 
the  impedance  of  winding  "CT 
must  be  higher.  Windings  '  .V* 
and  **B"  must  match  approxi- 
mately 1.000  ohms,  while  T2 
must  match  1,700  ohms, 

The  transistors  used  for  the 
circuit  of  Fig.  8  are  either 
2N4416  devices,  or  the  service 
replacement  equivalents  NTE- 
45 1  and  ECG  45 1 , 

A  slightly  different  design  ap- 
proach is  used  in  Fig,  9.  The 
amplifier  device  is  an  MPF- 1 02 
JFET  device  connected  in  a 
common  gate  configuration.  Sig- 
nal is  applied  across  the  source- 
gate  terminals,  while  output 
signal  is  taken  across  the  drain* 
gate  terminals.  Because  this  cir- 
cuit is  inherently  low  impedance, 
it  is  used  with  the  coupling  loop 
approach  to  antenna  design. 

Capacitor  CI  is  used  to  block 
DC  bias,  provided  by  the  volt- 
age drop  across  Rl,  from  being 
shorted  to  ground  through  the 
loop.  The  output  circuit  consists 
of  a  capacitor  voltage  divider, 
C3/C4.  This  circuit  matches  the 
relatively  high  impedance  of  the 
Q I  drain  to  the  50  ohm  antenna 
input  used  by  most  receivers. 

Another  JFET  preamplifier  is 
shown  in  Fig.  10.  This  circuit  uses 
the  same  device  ( MPF- 1 02  >  as  the 
previous  circuit,  but  in  the  com- 
mon drain  configuration.  The  sig- 
nal is  applied  across  the  gate-drain 
terminals,  while  the  output  signal 
is  taken  from  the  drain- source 
terminals.  The  source  circuit, 
u  hich  is  used  as  the  output,  has 
a  series-connected  RF  choke. 
This  part  keeps  the  source  ter- 
minal at  a  high  impedance  for  RF, 
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Fig,  15.  Compromise. 


while  allowing  it  to  complete  the 
circuit  for  DC. 

Balanced  amplifiers 

An  example  of  a  balanced 
amplifier  is  shown  in  Fig.  11. 
This  circuit  is  a  variant  on  the 
theme  of  the  Fig,  8  circuit  in 
which  the  input  transformer  (T 1 
in  Fig,  8)  is  replaced  by  the  loop. 
Because  the  circuit  is  a  common 
gate  push-pull  amplifier,  the 
coupling  loop  must  be  center- 
tapped  in  order  to  provide  bal- 
anced (but  out  of  phase)  input 
signals  to  Q1/Q2,  As  with  the 
previous  version,  the  DC  is  ap- 
plied to  the  drain  terminals  of 
Ql  and  Q2  through  the  windings 
of  output  transformer  T2, 

A  common-source  differen- 
tial amplifier  is  shown  in  Fig. 
12* The  active  devices,  Ql  and 
Q2,  are  2N44I6  JFET  transis- 
tors. Source  bias  is  provided 
by  resistors  R1/R2  1'orQl  and 
R3/R4  for  Q2.  A  small  amount 
of  negative  (degenerative  \  feed- 
back is  provided  by  unbypassed 
source  resistors  Rl  and  R,V 

The  output  side  of  the  circuit 
uses  a  push-pull  transformer  (Tl ). 
Such  transformers  are  center- 
tapped.  The  DC  power  is  ap- 
plied to  the  center  rap,  and  then 
routed  to  Ql  and  Q2  through  the 
windings  of  the  transformer. 
Because  of  the  center-tapped 
loop,  and  center- lapped  output 
transformer,  Q 1  and  Q2  operate 
out  of  phase  with  each  other. 

Input  filtering 

One  of  the  more  difficult  to 
solve  problems  in  radio  receivers 
is  overload  from  out  of  band  sig- 
nals. The  frequencies  that  are 
most  often  used  \\  ith  loop  an- 
tennas are  often  subject  to 
strong  overload  from  AM 
broadcast  band  stations,  local 
amateur  radio  stations,  and  other 
transmitters.  These  signals  can 
cause  problems  in  the  receiver 
even  if  they  are  not  heard  in 
the  output,  and  thus  need  to  be 
eliminated.  When  a  preampli- 
fier is  used  between  the  re- 
ceiver and  antenna,  the  problem 
is  only  made  worse. 

Continued  on  page  57 
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Sometimes  people  wonder  if 
your  ideas  and  suggestions  are 
noticed.  Trust  me,  your  thoughts 
are  the  best  inspiration.  For  ex- 
ample,  I  received  an  E-mail 
message  from  Walter  K5KNE, 


Curb's  Corner 

continued  from  page  56 

The  usual  (and  most  effec- 
tive) method  for  eliminating 
these  problems  is  to  put  a  filter 
either  ahead  of  the  preamplifier 
or  between  Ehe  preamplifier  and 
receiver  antenna  terminals. 
Even  if  no  preamplifier  is  used, 
if  a  problem  is  experienced  then 
die  filler  can  be  used  between 
the  antenna  and  the  receiver. 

Figs.  13  and  14  show  the  low- 
pass  and  high-pass  filter  cir- 
cuits, respectively.  The  low-pass 
filter  passes  frequencies  below  its 
-3  cIB  cut-off  frequency.  Such 
llllers  might  be  used  on  an  LF 
or  VLF  receiver  to  prevent  over- 
load from  AM  BCB  stations.  In 
Europe,  where  both  the  medium 
wave  (0  J20-1J10  MHz)  and  LP 
band  <  145-280  kHz)  are  used  for 
AM  broadcasting,  the  problem  is 
especially  severe.  Such  cases 
may  require  two  filters. 

These  filters  are  designed  for 
50-ohm  input  and  output  imped- 
ances, which  is  the  standard 
impedance  for  most  RF  systems. 
The  values  for  the  components 
in  Figs.  13  and  14  are  found  by 
dividing  the  following  constants 
by  the  desired  cut-off  frequency 
in  megahertz  (MHzj.  For  the 
low-pass  filter  (Fig.  13);  LI 


who  offered  some  real  food  for 
thought  about  emergency  com- 
munications. He  pointed  out  that 
many  hams  are  interested  in  be- 
ing of  service  in  an  emergency, 
but  are  not  affiliated  with  any 


constant  =  5,6:  L2  =  10,6;  L3  = 
5.6;  C I  =  3300;  C2  =  33(H).  For 
the  high-pass  filter  (Fig.  14):  LI 
constant  -  5,36;  L2  =  536;  CI 
=  3900;  C2  =  1 8(H);  C3  =  3900, 
For  example,  suppose  we 
warn  to  design  a  high-pass  fil- 
ter to  prevent  AM  BCB  signals 
from  overloading  a  medium 
wave  shortwave  receiver  (3  to 
7  MHz).  We  might  select  a  -3 
dB  cut-off  frequency  of,  say,  2 
MHz.  The  component  values  for 
the  high-pass  fitter  then  would 
be: 
CI  =3,900/2=  1,950  pF 
C2  a  1,800/2  =  900  pF 
C3  =  3,900/2  =  1,950  pF 
L3  =  5 36/2  =  2.68  jiH 
L2  =  536/2  =  2.68  (iH 
A  slight  variation  on  the 
theme  is  shown  in  Fig.  15,  This 
circuit  is  a  "practical"  compro- 
mise that  allows  the  use  of  stan- 
dard value  components.  The 
capacitors  are  0.001  jjF  and 
0.002  nF  units,  both  of  which 
are  standards.  The  0,002  jlF  ca- 
pacitor can  be  made  by  paral- 
leling two  0,001  |iF  units,  if 
desired.  The  3.3  (J.H  values  for 
the  coils  are  a  standard  value. 
Although  they  can  be  made 
from  toroid  core  and  a  bit  of 
wire,  these  coils  can  also  be  pur- 
chased from  Toko™  dealers  and 
other  sources. 
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public  service  or  other  emer- 
gency agency.  They  expect  to 
show  up  when  an  emergency 
occurs  and  be  of  assistance.  As 
Walter  put  it,  "The  average  well- 
intentioned  ham  doesn't  realize 
that  he  is  just  another  sightseer 
with  a  radio — unless  he  has  a 
'real  job*  with  a  responding 
agency. M  I've  been  thinking 
about  his  comment  for  the  past 
few  weeks  as  much  of  the  na- 
tion has  been  facing  El  Nino 
weather  problems.  In  my  area 
SkyWarn  has  been  activated  a 
number  of  limes  as  rain  and  high 
winds  have  led  to  flooding  and 
several  tornadoes. 

Our  SkyWarn  system  works 
pretty  well,  with  one  ham  act- 
ing as  net  control,  while  another 
works  with  the  weather  bureau, 
and  the  majority  act  as  spotters 
spread  throughout  the  county, 
As  the  meteorologists  at  the 
National  Weather  Service  be- 
come aware  of  developments  or 
see  a  suspicious  radar  image, 
they  may  ask  if  anyone  in  thai 
area  can  actually  see  and  accu- 
rately describe  the  conditions. 
The  SkyWarn  weather  spotters 
are  one  more  data  point  the 
weather  experts  use  to  make  a 
forecast  If  a  watch  (conditions 
which  are  conducive  to  devel- 
oping into  a  particular  type  of 
storm)  or  a  warning  (the  storm, 
such  as  a  tornado,  has  actually 
been  observed)  is  declared,  that 
information  is  then  released  to 
the  public  through  local  radio 
and  television  stations. 

In  many  cases,  though,  well- 
meaning  hams  do  act  as  sight- 
seers with  radios.  There  are  the 
inevitable  fair  weather  reports, 
or  a  report  to  the  net  that  a  tele- 
vision station  is  broadcasting  a 
particular  forecast.  As  amateurs 
we  know  that  a  signal  can  he  lost 
if  the  noise  level  rises;  much  of 
what  is  being  transmitted  is 
noise  and  nothing  more.  What 
this  says  to  me  is  that  these  folks 
desperately  uani  to  be  involved 
in  order  to  help  out.  but  they 
don't  have  a  specific  function 
assigned.  In  their  attempt  to  help 
out  they  are  at  significant  risk 
of  making  matters  worse.  Imag- 
ine if  our  firefighters  or  police 


officers  responded  with  the  proper 
equipment  the  best  of  intentions 
but  no  clear  understanding  of  pre- 
cisely wfhat  they  needed  to  do  or 
to  whom  they  would  report.  As 
the  old  saying  goes,  "If  you're  not 
part  of  die  solution,  you're  part 
of  the  problem." 

The  key  is  to  know  exactly 
what  y on* re  expected  to  do,  for 
whom,  well  in  advance  of  the 
emergency  situation.  Area  coor- 
dinators for  disaster  services 
need  to  prepare  with  this  per- 
speeti  ve  rather  than  assume  that 
people  will  be  identified,  lo- 
cated, assigned  and  trained  in 
the  moments  after  a  disaster  hits. 
Individual  hams  need  to  find  out 
what  roles  they  can  expect  to 
play.  Since  there  are  so  many,  a 
well-informed  ham  can  review 
the  possible  assignments,  and 
then  apply  or  lobby  for  one  of 
those  which  looks  interesting. 

How  do  you  determine  what 
is  available?  Obviously,  experi- 
ence is  the  best  teacher,  or  you 
can  talk  with  someone  who  has 
been  involved  in  emergency 
communications  for  a  number 
of  incidents.  To  gel  a  more  glo- 
bal perspective  you  can  turn  to 
a  number  of  books  addressing 
disaster  communications  which 
have  been  published  in  the  past 
few  years. 

Among  those  that  are  general 
in  nature.  Guide  to  Emergency 
Survival  Communications,  by 
Dave  Ingram  (Universal  Elec- 
tronics ,,  is  a  fun  book  to  read.  It 
is  aimed  at  those  who  want  to 
"receive  accurate  and  timely  in- 
formation in  lime  of  crisis." 
These  are  non-hams  and  po- 
tential hams,  but  the  book  re- 
minds us  of  how  many  people 
will  be  listening  in  on  our  ef- 
forts to  support  an  emergency. 
The  preface  details  how  Murphy's 
law  is  paramount  in  disaster 
communications. 

When  the  Big  One  Hits  ...t  by 
Jerry  Boyd  KG6LF  and  Jay 
Boyd  KN6BP  (World  Radio 
Books)  is  more  amateur  radio- 
oriented  and  addresses  specific 
types  of  disasters.  It  gives 
straightforward  guidance  to 

Continued  on  page  58 
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As  the  sun  warms  the  planet 
this  lime  of  year,  spring  arrives 
and  once  again  die  earth  is  re- 
newed. If  s  also  the  time  of  year 
thai  marks  the  beginning  of 
hamfesL  season!  And  of  course 
the  biggie  that  starts  the  season 
off  is  Dayton's  hamvention<H\ 
With  luck,  this  year  will  mark 
my  24th  trip  to  Dayton.  And  if 
my  timing  is  correct,  the  column 
should  hit  just  as  the  ham  veil  lion 
kicks  off. 

Dayton  is  a  place  to  spend 
money,  if  s  as  simple  as  that.  I 
know  I  save  all  year  long  just 


so  I  can  spend  my  money  on 
some  thine  I  really  don't  need, 
So,  having  said  that.  Set's  look 
at  some  of  the  QRP  rigs  and 
some  price  guidelines. 

A  word  of  caution  may  be  in 
order,  fve  gathered  these  prices 
from  hamfests  fve  been  to  in  the 
past  as  well  as  from  classified  ads 
and  CompuServe's  HamNET fo- 
rum. They're  not  carved  in  stone, 
but  are  meant  to  serve  as  a  guide 
in  your  purchases.  These  prices 
may  save  you  some  money  or  if 
you're  the  one  doing  the  selling, 
make  you  some  money. 
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various  aspects  of  emergency 
communications,  including  an 
analvsis  of  various  disasters  and 
how  hams  could  he  involved* 

The  book  that  1  keep  in  my 
emergency  bag  is  ARES  Field 
Resource  Manual  ( ARRl  J.  This 
book  is  useful  because  it  has 
forms  which  you  complete  with 
frequencies,  telephone  numbers, 
names,  etc.  In  this  way  it  can  be 
a  training  manual  as  well  as  a 
reference  manual  in  the  field.  I 
replace  my  copy  periodically 
because  it  will  get  dog-eared 
and  stained  through  use.  It  is 
definitely  the  most  specific 
book  fve  seen,  since  you  fill  in 
the  blanks  alter  you  buy  it, 
which  is  also  helpful  in  identi- 
fying possible  duties. 

After  looking  at  the  options, 
decide  where  you  wish  to  work 
in  an  emergency.  You  could  be 
with  the  Red  Cross  damage  as- 
sessment team,  or  at  an  emer- 
gency she  Her.  Does  your  city  or 
county  have  people  assigned  to 
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the  police  and  fire  department 
communications  services?  What 
about  working  with  the  folks 
who  provide  food  for  the  rescue 
teams?  Will  the  local  hospital 
need  additional  communica- 
tions support?  Doesn't  it  make 
more  sense  to  choose  what  you 
want  to  do,  train  to  do  it  and  get 
to  know  your  potential  co- work- 
ers well  in  advance ?  Even  ifyou 
are  the  rare  individual  who  can 
do  it  all,  some  jobs  are  going  to 
be  better  than  others.  Wouldn't 
you  prefer  to  have  some  choice 
in  the  matter  rather  than  be  as- 
signed whatever  is  left  over? 

Emergency  communications 
is  a  skill  that  must  be  properly 
learned  and  properly  practiced. 
This  is  why  it  is  important  to 
have  a  good  overview  of  how 
disasters  are  managed,  and  more 
important  to  knowr  precisely 
what  you  will  be  called  upon  to 
do  and  for  whom.  When  an 
emergency  hits  and  you  report 
to  your  agency,  the  response 
should  be,  "Thank  goodness 
you're  here,"  not  "Who  the  heck 
are  you?"  Be  an  asset  rather  than 
a  sightseer  with  a  radio. 

1998 


It's  also  a  sure  bet  that  the 
hamfest  sellers  have  increased 
their  prices,  knowing  the  buy- 
ers will  haggle  them  down.  If  s 
all  a  game — and  if  if  s  played 
correctly,  both  parties  come 
away  happy. 

Know  your  abilities 

If  you're  looking  for  a  radio, 
are  you  able  to  repair  it,  if  if  s 
broken?  Some  of  my  best  deals 
came  from  buying  rigs  from  the 
hurt  locker.  Mv  absolute  best 
deal  ever  was  an  Argonaut  509 
for  $15.00  (of  course,  when  I 
picked  the  rig  up,  parts  fell  out 
of  the  case)-  Even  if  you  can  fix 
the  rig,  are  replacement  parts 
available?  If  so,  are  they  expen- 
sive? Some  of  the  classic  QRP 
rigs  are  hitting  25+  years  old, 
Many  of  the  cosmetic  parts  are 
no  longer  available  at  any  price. 

If  you  canT  fix  it  yourself, 
you'll  have  to  pay.  someone  who 
will.  Keep  that  in  mind  when 
you're  out  looking  for  rigs. 

How  about  manuals?  Lost  or 
missing  manuals  will  be  a  gotta- 
have  if  the  rig  is  kaput,  fve  been 
told  thai  the  prices  of  some 
manuals  from  Heathkit  are  very, 
very  expensive  (try  S50  for  an 
HW-99  manual).  If  lhe  rig  you're 
after  has  all  the  manuals,  you'll 
pay  for  them,  as  the  price  is  usu- 
ally part  of  the  overall  deal.  On 
the  other  hand,  if  the  manual  is 
missing,  this  might  give  you 
some  leverage  when  hagelins. 

Dead  ham  rigs 

By  buying  from  an  estate  sale, 
you're  getting  someone  else's 
gear  without  the  benefit  of 
knowing  anything  about  its  his- 
tory. Such  questions  as  "Does  it 
work?"  or  "When  was  the  last 
time  it  was  on  the  air?"  are  im- 
portant— but  there's  usually  no 
one  available  who  can  answer 
these  questions,  Some  of  the 
stuff  may  have  been  sitting  for 
years  in  storage  since  the  old 
guy  died  in  1978,  and  his  wife 
died  last  year — so  if  s  possible 
the  HW-7  has  been  sitting  un- 
touched for  20  years, 

Everyone  wants  a  bargain  but 
buying  from  an  estate  can  be  a 


bit  tricky.  Most  widows  want  the 
maximum  bucks  from  the  old 
man's  stuff  Most  will  quote  a 
selling  price  as  the  same  as  the 
purchased  price  when  new — 27 
years  ago!  On  the  other  side  of 
the  coin,  Lhe  people  standing  on 
the  opposite  side  of  the  table 
will  offer  the  widow  pennies  on 
the  dollar. 

If  you're  the  one  selling  and 
have  no  idea  what  the  stuff  is 
worth,  get  hold  of  someone  w ho 
does  and  price  the  gear  accord- 
ingly. If  you're  doing  the  buy- 
ing, offer  reasonable  prices  for 
the  stuff, 

Heathkits 

Since  we  talked  about  Heathkit 
rigs  several  months  back,  it 
seemed  fitting  to  start  here. 

Heathkit  made  three  QRP 
rigs:  the  HW-7,  HW-8,  and  the 
HW-9.  The  HW-7  and  HW-8 
sport  direct  conversion  receiv- 
er^ The  HW-9  has  a  superhet 
receiver  and  would  (provided 
the  WARC  band  kit  was  in- 
stalled) cover  the  WARC  bands. 

You  can  pay  anywhere  from 
next  to  nothing  for  an  HW-7  in 
good  shape  to  about  $1 25.  Be- 
cause the  receiver  in  the  HW-7 
sucked,  mostly  collectors  seek 
out  this  rig.  If  the  guy  on  the 
other  side  of  the  table  has  a  mint 
HW-7  and  knows  he  does,  Fve 
seen  asking  prices  of  over  $225 
for  one. 

The  HW-8,  on  the  other  hand, 
is  still  quite  sought-after  and 
there  are  thousands  of  them 
working  the  lower  end  of  20 
meters.  Expect  to  spend  from 
$80  to  about  $150.  The  only 
option  the  HW-8  had  was  a 
small  power  supply.  Figure 
about  SI 0  to  $25  more  if  the 
supply  is  included. 

The  HW-9,  on  the  other  hand, 
seems  to  demand  a  rather  high 
price.  There  were  several  op- 
tions for  this  rig,  including  the 
WARC  band  kit,  a  wattmeter 
and  an  antenna  tuner.  An  HW- 
9,  with  the  WARC  band  kit, 
around  $175  to  $250.  Options 
will  of  course  drive  up  the  price, 
A  lot  of  HW-9s  had  dial  slippage 
problems  as  well  as  stability 


problems  on  10  meters.  Ask  the 

seller  if  this  rig  had  those  faults. 

Ten-Tec 

Ten-Tec  got  their  start  by  sell- 
ing QRP  modules.  They  have  a 
widely  varied  selection  to  choose 
from — the  PowerMac  series 
have  become  classics.  The  PM 1 
and  PM2  are  sought  out,  not  so 
much  as  operating  rigs,  but  as 
collector  items.  A  clean  PM2a 
can  fetch  upwards  of  $200.  But 
many  hams  who  own  a  PM2 
don't  know  its  real  value.  As  of 
last  year  at  Dayton,  two  were 
sold  at  the  Day's  Inn™  for  $35 
each! 

Ten-Tec  also  sold  a  receiver- 
only  rig  known  as  the  RX10. 
While  perhaps  not  exactly  QRP, 
demand  has  made  them  expen- 
sive. Expect  upwards  of  $400 
for  an  RX10,  Ten-Tec  also  made 
a  matching  transmitter  for  use 
with  the  RX10.  Fve  only  seen 
one  of  these  in  my  many  years 
of  hamfests.  If  I  recall,  the  Ten- 
Tec  designation  was  theTXIO. 

The  Argonaut 

Clearly  these  rigs  by  Ten-Tec 
are  in  demand  today  both  by  the 
collector  and  rag-chewer. 

The  Ten-Tec  505  was  the  first 
in  the  series.  As  with  all  the  Ar- 
gonauts, the  505  supports  CW 
and  SSB.  A  505  in  good  shape 
sitting  on  a  table  in  a  flea  mar- 
ket can  fetch  from  $  1 25  to  $200. 

By  far  the  most  popular  of  the 
Argonauts  is  the  509.  Several 
fixes  from  the  505,  the  509  is 
still  on  the  air  today.  Plan  on 
shelling  out  between  $175  and 
$300  for  one. 

The  last  of  the  Argonauts,  the 
5 15  is  a  rare  find  today-  Plan  on 
spending  $300  to  $450  for  a  5 1 5 
in  mint  condition. 

OK,  I  lied.  The  last  of  the  last 
of  the  Argonauts,  the  Argonaut 
II,  is  very  rare.  Plan  on  spend- 
ing about  $800  for  one.  If  you 
see  a  Delta  II,  that's  the  same 
thing  as  the  Argonaut  II,  with  a 
100- watt  PA  stuck  on  the  rear 
end. 

With  the  exception  of  the  Ar- 
gonaut II,  there  was  a  handful 
of  accessories  for  the  Argonaut 


family.  The  most  common  ac- 
cessories were  the  audio  filter 
and  crystal  calibrator.  There  was 
also  a  small  antenna  tuner  as 
well.  If  these  are  included  in  the 
sale,  take  note,  as  they  are  very 
hard  to  come  by.  You  won't  see 
them  sitting  all  by  themselves  in 
the  Ilea  market. 

The  405  amplifier  shows  up 
every  now  and  then.  Expect  to 
spend  about  $150  to  $225  for 
the  unit.  The  high  end  I  just 
quoted  is  more  than  the  ampli- 
fier sold  for,  new.  There  was 
also  a  power  supply  that  was 
required  to  power  the  405  am- 
plifier. If  the  supply  is  included 
with  the  amplifier,  adjust  your 
pricing  accordingly. 

Although  not  exactly  in  the 
QRP  class,  the  Ten-Tec  Century 
2 1  and  Century  22  are  used  by 
many  QRP  operators. 

The  original  Century  21  with 
the  analog  dial  should  go  for  $  1 25 
to  $  1 75.  The  digital  version  of  the 
Century  21  will  fetch  $150  to 
$175.  The  power  supply  is  inter- 
nal to  the  Century  2 1 .  There  were 
two  options:  the  audio  filter  and 
the  crystal  calibrator. 

The  Century  22  is  a  rather 
rare  find  at  a  hamfest.  Sporting 
an  Argosy-like  appearance,  the 
Century  22  will  set  you  back 
about  $250  to  $325.  A  calibra- 
tor and  keycr  were  options. 
The  Century  22  did  not  have  an 
internal  power  supply, 

Completing  our  list  of  Ten- 
Tec  equipment  are  the  Argosy  I 
and  Argosy  II.  The  Argosy  is 
one  rig  that  I  have  kept  through 
all  these  years.  It's  the  one  they 
will  have  to  pry  from  my  cold 
dead  fingers  when  I  kick  off,  An 
Argosy  I  in  good  condition  will 
go  from  $250  to  $325.  Plan  on 
spending  from  $325  to  $400  on 
an  Argosy  II. 

There  was  a  slew  of  options 
available  for  both  rigs.  These 
options  ranged  from  a  crystal 
calibrator  to  a  noise  blanker. 
There  were  optional  crystal  fil- 
ters along  with  an  audio  filter, 
too.  The  power  supply  was  also 
an  option.  If  you  plan  on  run- 
ning an  Argosy  portable  with 
battery  power,  you  will  need  the 
magnetic  circuit  breaker,  fve 


been  told  that  Ten-Tec  no  longer 
carries  this  breaker.  When  dick- 
ering over  the  price  of  any  of  the 
Argosy  rigs,  keep  in  mind  the 
options  (or  lack  thereof)  offered 
in  the  deal.  Those  crystal  filters 
alone  went  for  over  $50  each! 

Odds  and  ends 

There  are  two  more  rigs  you 
may  be  looking  for — the  MFJ 
QRP  series  and  the  Yaesu  FT-7+ 
The  MFJ  rigs  have  been  out 
there  long  enough  that  some  are 
starting  to  show  up  on  the  used 
market.  Although  monoband, 
they're  a  lot  of  fun  to  use.  Right 
offiiand,  about  $80  to  $100  is 
the  going  rate  for  one.  Again, 
depending  on  whether  the  op- 
tional keyer  and/or  the  audio  fil- 
ter is  included.  At  Dayton,  with 


a  zillion  dealers  selling  MFJ 
equipment  you  should  be  able  to 
find  a  new  MFJ  QRP  rig  for  $  1 25. 

Yaesu  made  a  mobile  QRP  rig 
called  the  FT-7.  Although  a  bit 
high-powered  foradyed-in-the- 
wool  QRPer,  they  are  popular. 
Designed  mainly  for  mobile  use, 
the  analog  dial  is  kinda  hard  to 
see.  The  FT-7  works  both  SSB 
and  CW.  An  FT-7  will  go  for 
about  $225  to  $300.  A  bit  more 
money  ($275  to  $400)  buys  you 
an  FT-7A, 

Well,  that's  my  QRPer 's  wish 
list  price  guide  for  the  Dayton 
hamvention,  The  flea  market 
covers  acres — wear  your  best 
old  shoes  and  have  fun.  Stop  by 
flea  market  spots  509,  510  and 
5 1 1  for  the  finest  in  solar  equip- 
ment or  to  just  say  hello! 


i 


A  Great  gift  idea  for  yourself,  your  ham 
friend(s),  or  your  child's  school  library 

is  a  subscription  to  73  Magazine  ...  only  $24.97! 

Call  800-274-7373  or  write  to  70  Route  202  North, 

Peterborough  NH  03458 


310  Garfield  St  Suite  4 
tMltlll         PO  Box  2748 
ElECTRONICS  €ugene,  Oregon  97402 

h  tt  v :  //www.  m  ot  r  o  n .  go  m 


♦it*.i*i 


>l  £  ...   .. 


mm. 


1«}4.,  3£ 


"tfMfflMffiilri  itf 


TM 


TxID-l 

Trainsmitter  Fi!\qERPRii\TiiNq  SysTEM 

TxlD™  Software  and  IBM/Compatible  circuit  card. 

Now  ShippiNq  Version  2  SoPtware 

I  Whh  AUTOMATJC  MATch  AINtl  COMpAREl 

XXID    TxPorter 

ExternaI  AdApTER  For  MobilE  OpERATioN. 
Connects  tIhe  TxlD  to  youR  LApTop  Computer! 

TXID"1  FiNqLliPfKNTiNCj  SystEM  wiih  Sohu/ARE 

TxPorter'"    MobllE  OpEiwiioN  AdApicrc 

Call  for  more  information. 

Info:  (541)  687-2118  Fax:  (541)  687-2492 


699.00  Pius 
249.00  s/h 
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Number  &0  on  your  Feedback  card 


The  Digital  Port 


Jack  Heller  KB7NO 
712  Highland  Street 
Carson  City  NV  89703 
[jheller@si0rra.net] 


Serial  modems  and  software  | 
just  get  easier  and  less  expen- 
sive as  some  good-hearted 

hams  contribute,  You  readers 
keep  me  hupping  with  word  of 
products  and  procedures  iliat 
make  the  world  of  digital  ham- 
ming more  Inn  all  the  time.  I 
appreciate  that.  I  counted  at 
least  seven  individuals  and  or- 
ganizations who  are  making  a 
difference  io  the  benefit  of 
ham  radio  as  I  was  writing  ihis 
piece.  Keep  il  up, 

I  goof  now  and  then  ... 

Along  the  way,  T  also  receive 
E-mail  and  letters  about  some  of 
my  goofs.  One  of  the  recent  or* 
rors  I  musi  admit  to  u  as  i\  ping 
the  incorrect  URL  for  Terry 
Mavhun's  Web  site,  K7SZUs 
Unofficial  HamComm  Home 
Page,  where  you  can  Und  all 
you  need  to  know  io  construct 
your  own  HF  serial  modem.  1 
left  put  one  letter,  and  sure 
enough,  alert  readers  let  me 
know  about  it  quickly. 


What  did  I  learn?  Not  just  to 
be  more  careful;  I  was  being  as 
careful  as  my  squinty  little  eyes 
would  allow,  I  developed  a  bet- 
ter technique  and  I  will  pass  it 
along.  1  use  Netscape  software 
and  when  I  bring  up  a  Web  site 
\U)\\,  1  click  on  the  displayed 
URL  which  "selects"  it,  then 
press  Control+C  to  copy  the 
URL  to  the  clipboard.  This  is 
what  happens  when  I  did  that 
with  the  above-mentioned  Web 
site  and  then  pasted  [hup:// 
w  w*wkaeeessone.comMmav  nan/ 
indcx.htm],  I  am  sure  some  of 
you  alert  readers  ha\e  already 
discos  ered  this,  but  I  have  onh 
been  doing  it  religiously  since 
ihe  incident  I  referred  to.  It  also 
works  well  as  I  refer  to  Web 
sites  in  E-mail.  Thai  way  I  am 
sure  a  current  working  address 
is  going  to  the  recipient. 

Sometimes,  it  just  takes 
patience 

Frequently,  r  get  requests  for 
the  correct  URL  forPCFIcxNct. 


There  is  no  error  in  the  address 
as  reported  here.  The  problems 
usually  stem  from  the  fact  thai 
something  goes  awry  in  the  Eu- 
ropean Internet  system,  I  have 
experienced  this  as  well  as  ha\  e 
others  I  talk  to.  As  long  as  the 
address  is  entered  properly,  the 
solution  is  to  wait  several  hours 
or  a  day  and  try  again.  Magic 
things  happen.  Refer  to  Table  1 
for  URLs, 

There  were  several  more 
things  I  learned  when  1  received 
a  request  from  Dave  WA4GVT. 
Dave  asked  lor  assistance  to  gel 
the  information  on  the  111"  se- 
rial modem  described  in  the 
above  K7SZL's  Web  page  as  he 
did  not  have  Web  access. 

New  stuff 

That  was  not  too  difficult.  I 
brought  up  the  Web  page  to 
make  a  fresh  copy  because  I  had 
scribbled  on  mine,  and  was  glad 
I  did.  It  seems  Tern  is  enhane- 

m 

ing  his  modem  and  the  improve- 
ments are  well  defined  in  his 
displayed  circuit  and  accompa- 
nying text.  So,  that  is  another 

project  to  follow  up  on  if  I  am 
truly  making  the  effort  to  keep 
abreast.  I  also  downloaded,  per 
request,  appropriate  shareware 
and  sent  it  along  to  Dave. 

Surprise  in  the  mail 

This  didnf t  seem  like  a  terrible 
burden,  but  there  was  another 


1— 

Source  For: 

Web  Address  (URL): 

HF  serial  modem  plans  +  software 

http://www.accessone.com/-tmayhan/index.htm 

PCFIexNet  communications 
free  programs 

http://dlOtd.afthd.th-darmstadt.de/-flexnet/index.html 

Tom  Sailer's  info  on  PCFIexNet 

http://wwwJfe.ee.ethz.ch/-sailer/pct/ 

SV2AGW  free  Win95  programs 

http://wwwJorthneigr/sv2agw/ 

BayCom  —  German  site 

http://www.baycom.de/ 

VHF  packet  serial  modem  kit 

http://www.ldgelectronics.com 

Tabic  /.  Current  Web  addresses  as  off  his  writing  as  mentioned  in  ihe  text.  There  are  more  and  I  nil! 
add  io  this  group  and  post  if  frequently.  All  of  the  above  were  cut-and-pasted  directly  from  the  Web 
page  to  avoid  the  inevitable  errors  when  copying.  If  you  encounter  a  problem  with  a  European  ad- 
dress, the  network  is  often  at  fault.  Try  again  later. 
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lesson  to  be  learned.  A  few 
weeks  ago.  I  received  a  package 
from  Dave  with  a  kit  from  LOG 
Electronics  to  build  a  1200b 
packet  modem  as  described  in 
73*$  February  1996  issue.  The 
lesson?  Hams  dun* I  let  good 
turns  go  unnoticed. 

At  this  writing.  I  have  as- 
sembled the  kit,  but  have  not 
quite  got  it  debugged.  Il  copies 
die  received  signals  and  transmits, 
but  the  transmitted  signal  isn't 
correct.  I  contacted  Dwayne  at 
LDG  and  he  sent  additional  info 
thai  should  help  gel  this  modem 
going  in  the  right  direction.  This 
will  make  a  nice  little  board  that 
I  can  combine  into  a  box  with 
my  HF  modem  for  portability. 
!  Hams  always  have  a  dream,  and 
their  wives  never  know  why*) 

If  the  wife  were  looking  over 
my  shoulder  just  now  und  could 
see  that  there  is  also  a  perfectly 
good  working  model  of  the 
original  BayCom  1200b  modem 
in  the  shack,  she  would  sagely 
advise  that  I  "let  well  enough 
alone."  This  is  aood  advice,  bui 
a  digitally -challenged  ham  (in- 
terpret as  you  will)  must  be 
ready  to  try  each  new  idea  as  it 

comes. 

The  BavCom  modem  arrived 
as  a  result  of  my  quest  for  parts 
to  build  a  replica  of  this  little 
wonder,  J  checked  with  various 
suppliers  and  was  not  faring 
well  with  the  TCM3 105  chip,  I 
asked  George  SV2AGW  if  he 
would  check  with  his  friends,  as 
I  knew  they  were  deeply  in- 
volved with  modems.  He  ad- 
vised me  of  some  alternative 
chips  but  the>  did  not  appear 
readily  available,  so  what  did 
George  do? 

Rescued 

He  located  a  working  BayCom 
modem  and  made  it  possible  for 
me  to  obtain  it  for  the  shack. 
This  is  not  to  say  there  is  some 
endless  supply  of  modems  stock- 
pi  led  on  a  Greek  island.  That 
may  have  been  the  only  one. 
This  now  gives  me  a  standard 
by  which  to  judge  other  modems 
and  software.  I  must  sincerely 
express  my  appreciation  for  the 
kind  efforts  of  George. 


The  first  thing  1  had  to  do  lo 
put  the  BayCom  into  service 
was  make  a  cable  to  my  ICOM 
2AT  radio.  The  information  with 
the  modem  showed  there  was  no 
PTT  line.  This  seemed  a  little 
strange  so  I  took  a  look  at  the 
BayCom  Web  pages  and  found 
the  radio  jack  described  for  the 
display  model  on  the  Web  site 
was  different  and  included  a 
PTT  line. 

Just  plug  it  in 

After  a  little  thought,  it  seemed 
logical  that  if  there  was  no  PTT 
line,  then  a  keying  circuit  must 
be  included  in  the  hardware  as 
it  came.  George  had  said  some- 
thing about  advising  me  if  I 
needed  a  PTT.  Anyway,  I  made 
up  a  cable  with  just  the  three 
lines  available,  transmit,  receive 
and  ground,  hooked  it  up  and  it 
played  beautifully. 

The  first  software  I  used  was 
the  BayCom  DOS  software  be- 
cause I  knew  it  always  worked. 
It  is  a  good  package  once  you 
cause  your  mind  to  follow  the 
proper  patterns.  I  think  it  will 
do  about  anything  I  could  ask, 
but  I  wanted  to  try  something 
that  had  not  worked  with  my 
previous  go-round  with  a  packet 
serial  modem. 

1  wanted  to  see  this  modem 
work  with  a  Windows  95™  pro- 
gram. What  better  than  to  test  the 
"new  and  improved"  SV2AGW 
Packet  Engine  and  accompany- 
ing Terminal  program,  I  went 
to  the  Web  site,  [http:// 
www.forthnet.gr/sv2agw/],  and 
downloaded  the  files  dated  Jan. 
28*  1998.  1  understand  new  re- 
visions are  shortly  forthcoming 
and  wit  I  be  available  before  this 
is  published. 

The  updated  programs  really 
perform.  There  is  not  a  lot  of 
configuring  because  the  soft- 
ware does  it  all,  and  since  there 
is  no  TNC  with  built-in  param- 
eters to  change,  you  only  need 
a  few  minutes  to  be  sure  the 
software  is  looking  out  the 
proper  serial  port  and  you  have 
your  call  inserted.  (Packet  just 
won't  connect,  regardless  of  the 
system  you  use,  unless  your  call 
is  in  the  software  or,  in  the  case 


of  a  TNC,  in  the  hardware 
memory,) 

Incidentally,  George  claims  I 
could  run  my  PK232  or  other 
TNC  at  the  same  time  as  the  se- 
rial modem  with  his  software. 
It  is  not  only  flexible  to  drive 
other  than  a  serial  modem  but 
can  be  open  to  1 00  simultaneous 
connections.  Very  versatile. 

While  I  was  checking  the  pa- 
rameters one  of  the  screens 
started  displaying  the  activity  on 
the  monitor.  Looking  good!  I 
pulled  down  menus  until  I  found 
the  one  with  "connect"  in  it  and 
clicked  on  it.  I  entered  the  local 
calL  +CCBBS;>  clicked  the  box 
to  connect,  and  it  did  the  job. 
Best  ever  with  a  serial  modem 
and  Windows  95  combo!  See 

Fig- 1 

And  It's  all  free! 

George  really  did  a  great  job 
and  he  admits  he  has  more  to 
add.  He  is  an  example  of  hams 
going  the  extra  mile.  George 
writes  these  programs,  puts 
them  on  his  Web  site  and  leaves 
them  there  as  freeware.  That  is 
a  lot  of  work  in  anybody's  books 
to  just  give  away  and  expect 
nothing  in  return. 

I  did  notice  one  problem  thai 
George  admits  he  must  repair, 
Somewhere,  during  his  updates, 
the  ability  to  print  went  away.  It 
is  a  small  problem.  I  found  I 
could  work  around  it  by  saving 
the  contents  of  the  screen  to  a 
file  and  then  opening  it  with  the 
word  processor.  From  there  it 
was  a  snap  to  print.  Most  of  us 
have  little  reason  to  prim  packet 
messages  but  we  do  it  once  in  a 
while  and  there  is  a  way  even 
though  this  Windows  program 
has  lost  thai  function  for  a  time. 

I  gave  a  wrong 
description 

During  communications  with 
George,  he  informed  me  that  1 
had  described  one  of  his  other 
programs  incorrectly-  Another 
goof.  On  his  Web  silef  he  has  a 
program,  AG W  BBS  that  I  did 
not  previously  download  and 
assumed  it  was  a  program  to 

Continued  on  page  62 
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Fig.  1.  The  latest  SV2AGW  terminal  program  in  action  on  the 
laptop  using  the  BayCom  modem,  The  upper  screen  displays  the 
information  from  the  local  PBBS  that  we  want  to  read.  The  tower 
screen  shows  the  background  activity  that  takes  place  between  my 
station  and  the  bulletin  board.  It  is  not  necessary  to  display  this 
screen,  but  it  is  available  for  you  to  check  when  the  connection 
seems  to  be  going  awry.  You  manage  this  from  the  Windows™ 
menu, 


WE  DON'T  BUILD  THE  MOST, 
WE  JUST  BUILD  THE  BESTI 


Our  LM-470D  is  now  redesigned 
to  hold  15  ft.  of  antennae  at  70  rnph! 
Tri-Ex  builds  the  finest  in  crank-up, 
free-standing  or  guyed  towers.  CALL 

All  towers  are  complete  with       Off  HUE 
rigid  concrete  base  mount,       fQRAffii 

CAMOGm 


VISA 


MasterCard 


ri 

TOWER  CORPORATION 

7162  Rasmussen  Ave.  *  Vtealia,  CA  9329 


Where  engineering  and  quality  come  first! 


M 

.mill 


TO  ORDER  CALL 

800-328-2393 


FAX 

209-651-5157 


CIRCLE  22  ON  READER  SERVICE  CARD 
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Hum  to  hrm 


Number  32  on  your  Feedback  card 


Your  Input  Welcome  Here 


Dave  Milter  NZ9E 
7462  Lawler  Avenue 
NtlesIL  60714-3108 
[drniller14@juno.com] 


Moderator's  note:  Roger  and 
Ron  Block  of  Poly  Phaser  Cor- 
poration have  put  together  a 
well-written  scries  of  lips  and 
suggestions  on  how  we  can  pro- 
tect our  ham  radio  stations  front 
ihe  effects  of  a  lightning  strike. 
So  far  in  this  series  (which  be- 
gan  with  the  Januar\  IW8  is- 
sue), they  have  covered  some 
interesting  lightning  statistics; 
antenna  location:  the  impor- 
tance of  a  single- point  ground 
system  and  how  to  install  an  ef- 
fective underground  radial  sys- 
tem to  disperse  the  energy  in  a 
strike  safely:  what  shape  and 
size  ground  conductors  nre  best 
10  use:  soil  doping;  ground  re- 
sistance measurement:  how  to 
handle  dissimilar  metals:  how  to 


minimize  pickup  of  radiated 
energ>  from  a  lighting  strike; 
how  to  protect  your  coax  and 
rotor  control  cabling:  and  some 
tips  on  protecting  utility  lines 
entering  and  exiting  your  ham 
shack  <and  home;.  Pan  4  of  the 
series  w  as  presented  last  month; 
part  5  now  follows. 

Lightning  protection  — 
what  your  mother  never 
told  you!  — Parts 

When  dealing  with  grounding 
systems  for  lightning  protection, 
be  sure  to  route  all  ground  straps 
and  grounding  conductors  to 
form  a  nenile  bendins  radius. 
Bends  sharper  than  a  one-inch 
radius  will  add  unwanted  induc- 
tance to  the  desired  ground  path. 


Sharp  bends  should  not  be 
used  even  for  conductors  that 
are  buried  underground. 

Coaxial  protectors  should 
have  DC  blocking  on  the  center 
pin,  i.e.*  they  should  show  an 
**open"  to  DC  current  (such  as 
when  measured  with  a  typical 
ohmmeter).  This  serves  as  a 
form  of  high- pass  filtering, 
which  prevents  the  DC,  and  the 
low- frequency  energy  of  light- 
ning, from  continuing  on  toward 
the  equipment.  The  strike  en- 
ergy is  diverted  into  the  ground 
system  instead*  in  a  controlled, 
predetermined  fashion.  This  DC 
blocking  also  ensures  the  opera- 
tion of  the  protector  regardless 
of  the  input  circuitry  of  the 
equip  mem  being  protected. 
Since  lightning  is  mostly  of  the 
same  polarity,  protectors  (or 
even  RF  equipment  with  ferrile 
core  material  inductors  to 
ground)  will  carry  enough  surge 
current  from  a  strike  to  saturate 
those  cores.  Over  time,  the  fer- 
rile material  will  therefore  be- 
come "oriented"  and  will  no 
longer  be  random.  This  is  the 
primary  reason  wh\  isolators 
often  have  less  directivity  over 


i j  me,  and  become  lossy.  Protec- 
tors using  ferrite  coils  prior  to 
voltage  crowbar  cas  tubes  will 
also  experience  a  VSWR  degra- 
dation with  repeated  hits. 

Protectors  with  DC  continu- 
ity will  not  work  on  receivers 
and  shunt- fed  duple xers.  The 
shunt-to-ground  inside  a  re- 
ceiver (the  input  coil  to  ground 
for  static  draining)  prevents  the 
low-frequency  lightning  from 
being  conducted  safely  to 
ground  b\  a  protector  having 
DC  continuii> .  Here's  what  hap- 
pens: The  coil  in  the  receiver 
shunts  the  energy  to  ground,  but 
at  the  wrong  place.  If  the  coil 
cannot  handle  the  energj  (half 
the  coax  surge  energy  is  on  the 
center  pin),  the  coil  will  open, 
and  the  current  will  translate  to 
a  large  open  Voltage  source  ca- 
pable of  arcing  anywhere  within 
the  radio.  The  best  protectors 
DC-block  both  the  center  pin 
energy,  and  the  shield  energy, 
from  the  equipment,  thus  pre- 
venting shield  energy  from 
continuing  to  the  equipment  chas- 
sis. If  the  "withstand"  \oltage 
(shield  protector  tum-on  level) 
is  exceeded  during  a  strike 


The  Digital  Port 

continued  from  page  61 

operate  a  packet  BBS.  I  staled 
that  as  a  fact  a  few  months  back. 

The  program  is  real  I  j  an  au- 
tomated access  program  to  ac- 
cess your  local  PBBS,  list 
bulletin  headers  as  you  classify, 
plus  automatically  retrieve  your 
mail  and  send  your  outgoing 
mail.  I  downloaded  the  pro- 
gram, installed  it,  and  it  works. 
I  didn't  spend  a  lot  of  time  with 
it  because  my  local  packet  ac- 
tivity is  really  limited  compared 
to  folks  in  the  big  city. 

Prev  iously  I  have  mentioned 
that  t  am  located  in  a  valley  that 
severely  limits  access  io  linc-of- 
sight  radios  such  as  those  used 
for  packet,  E\en  though  the  city 
is  getting  bigger,  that  one  aspect 
never  changes.  Unlil  Ihev  level 
the  hills  around  here,  there  is  a 
certain  peaceful  isolation  thai 
remains. 


Remains  from  when?  Thirty- 
five  years  ago,  you  could  wake 
up  to  the  sounds  of  cows  in  the 
nearby  pasture.  Actually,  even 
today  there  is  still  a  half-mile 
marked  off  as  open  range  inside 
what  is  nowr  a  residential  area. 
That  means  if  you  run  down  a 
stray  cow  on  the  street,  you  pay 
the  owner  the  value  of  the  cow. 
It  had  the  right  of  way  and  you 
were  trespassing.  Seems  strange 
in  a  town  that  has  grown  from 
5,000  to  50,000  inhabitants  in 
40  years, 

That  population  explosion 
is,  of  course,  referred  to  as 
progress — the  boon  for  develop- 
ers  and  the  bane  for  the  erector 
of  antennas.  Carson  City  now 
has  ordinances  just  like  the  big 
cities.  Fortunately,  1  have  had 
antennas  in  place  for  a  number 
of  years. 

This  little  aside  wasn*i  meant 
to  wander  far.  1  was  merely  set- 
ling  the  stage  for  the  fact  that  it 


is  di  111  cull  for  me  to  compre- 
hend the  intensity  oT  packet  us- 
age where  traffic  is  going  and 
coming  from  a  packet  BBS  all 
day  long  and  how  frequent  ac- 
cess would  \ield  continuous 
eulting-edge  information. 

That  is  what  the  AGWBBS 
program  can  afford  for  the  many 

of  \ou  who  arc  located  next  to 

- 

highly  active  ham  PBBSs.  What 
is  different  here  is  thai  the  local 
PBBS  uploads  and  downloads 
its  changed  content  from  a  parent 
PBBS  around  the  mountain  once 
a  day  and  that  is  the  activity.  The 

rest  of  the  time  we  can  dodge  the 

I*- 

cows  on  the  city  streets. 

SSTV  program  for  serial 
modem 

Another  bit  of  education 
came  in  the  mail  a  week  or  so 
ago  and  I  have  onh  had  lime  to 
give  it  a  cursory  inspection, 

John  WB2GSZ  sent  me  a  copy 
of  Pasokori™  TV  Lite  to  work 


SSTV  with  a  serial  modem.  I 
loaded  it  into  the  laptop  and  it 
is  a  beautiful  program.  The 
complexity  musi  equal  that  of 
a  Windows  program,  judging 
by  the  functions  available  and 
the  time  it  took  to  install  itself. 
There  is  an  annoying  problem 
with  the  IBM  ThinkPad1  M.  They 
do  not  have  the  mouse  working 
in  DOS  and  this  DOS  program 
really  must  have  a  mouse  to 
make  it  perform.  1  will  either 
get  a  DOS  mouse  driver  into  the 

laptop  or  load  the  program  into 
the  desktop  and  lot  you  know 
how  it  works  next  mouth. 

If  you  have  questions  or  com- 
ments about  this  column.  E-mail 
me  at  fjheller@sierra.netl  and/ 
or  CompuServe  172 1 30, 1 352].  I 
will  gladly  share  what  I  know 
or  find  a  resource  (or  vou.  On 
packet,  when  you  gel  a  chance, 
drop  me  a  line  at  lKB7NO@ 
WN1B.^ONEV1WUSAJSJOAI^ 
Fornow,73JackKB7NO,     M 
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event*  and  if  a  proper  single 
point  grounding  system  is  in 
place,  the  voltage  on  the  shield 
to  the  equipment  will  not  exceed 

10  kY 

Ham  shack  location  and 
protection 

A  basement  is  an  ideal  loca- 
tion lor  a  ham  shack.  It's  close 
to  ground  and  generally  has  the 
lowest  inductance  run  to  the  ex- 
terior grounding  system,  Be- 
cause if  s  below  grade,  magnetic 
shielding  may  also  occur  nalu- 
rallv.  Most  basements,  however 
have  concrete  floors,  and  since 
concrete  is  considered  a  conduc- 
tor, the  equipment  must  not  sit 
directly  on  the  concrete  floor 
In  the  event  of  a  strike,  surge 
energy  could  enter  the  shack 
and  seek  out  a  ground  path 
through  the  equipment  and  to 
the  floor.  Insulate  the  equip- 
ment with  a  material  thai  does 
not  absorb  water  (a  material 
that  won't  become  hydroscopic 
from  water  or  even  moisture  in 
the  air).  Poly  propylene  i*»  a  good 
choice  for  a  full- foot  print  sheet 
insulator 

The  first  floor  of  a  building 
is  the  next  best  location  for  your 
ham  shack  location,  Just  re- 
member thai  magnetic  shielding 
may  be  less,  and  the  inductance 
to  the  ground  system  may  be 
higher  (due  to  a  longer  ground 
strap  run).  If  the  tower  is  located 
very  close  to  the  building,  the 
recommended  grounding  strap 
(running  from  the  exit  point  and 
down  the  building's  outside) 
may  itself  inductively  pick  up 
some  energy  from  the  lower. 
This  is  also  true  for  the  coaxial 
cables,  cabling  for  any  tower 
lights  and  rotor  lines.  The  longer 
the  parallel  run  with  respect  to 
the  tower,  the  more  energy  will 
be  coupled.  Protect  these  lines 
at  the  lower  base  with  an  EMT 
steel  conduii.  The  conduit 
should  be  grounded  to  ihe 
equipment  ground  end  only,  and 
will  act  as  a  Faradav  shield  for 
the  cables  inside  it.  If  the  tower 
is  somewhat  farther  from  ihe 
building,  it  will  be  necessary  to 
provide  protection  at  the  tower, 
for  all  lines,  as  well  as  have 


protection  inside  the  shack  it- 
self. In  this  case,  ground  the 
conduit  to  the  lower  end  only. 
Do  not  run  any  unprotected 

lines  in  ihe  FMT.  Protectors 
must  be  grounded  to  each  oiher 
and  to  the  tower  ground.  Place 
the  protectors  inside  a  weather- 
ized  NEMA  (National  Electrical 
Manufacturers  Association)  ap- 
proved box,  such  as  a  NEMA 
3KorNEMA4X.  Make  sure  the 
weatherized  box  and  inside 
mounting  plate  are  properly 
grounded  (removing  ihe  paint 
from  the  boxs  outside  and  in- 
side surfaces  at  the  ground 
point)  and  use  the  correct  joint 
compounds  to  weatherize  all 
connections.  Stainless  steel 
hardware  is  also  an  option.  All 
connection  lugs  must  be  crimped, 
soldered  and  weatherized.  Re- 
member, standard  60/40  solder 
will  not  hold  up  without  protec- 
tion when  exposed  to  sunlight 
and  ozone .  I  f  possible*  try  to  use 
96^  tin  and  4%  silver  solder:  it 
has  more  strength  and  will 
handle  high-surge  currents,  be- 
cause it's  specifically  a  high* 
temperature  formulation.  Use  a 
short  section  of  strap  or  a  husky 
pigtail  to  bond  between  the  inside 
surface  of  the  NEMA  box  and  the 
inside  protector  mounting  panel. 
Ground  any  conduits  at  the 
ground  level  Again,  use  the 
proper  joint  compound  prior  to 
either  a  vertical  run  or  an  entry 
into  the  building.  Good  mechani- 
cal and  electrical  connections 
don't  just  happen — they're  based 
on  experience  and  planning. 

Roger  and  Ron  Block 's  series 
will  return  again  next  month 
with  more  of  what  Mom  never 
told  you  on  how  you  can  best 
protect  yourself,  and  your  sta- 
tion, from  ihe  destructive  effects 
of  lightning. This  ongoing  series 
in  the  "Ham  To  Hour'  column 
this  year  is  "must"  reading  for 
everyone  who  spends  any  time 
stretching  conductors  in  tin*  sky 
tand  in  the  ground)  in  pursuit 
of  that  elusive  rare  one. 

A  T"  for  top  band 

From  Tom  Hart  AD  IB: 

"One  of  the  more  popular  \\  ire 
antennas  for  the  HF  bands  has 


CENTER 

CONDUCTOR 

AND  SHIELD  ARE 

SHORTED  INStDt 

ADAPTCR  BOX 


165  FT.  COUNTERPOlS£/RADlAL 


COAX  TO  TRANSMATCH 
IN  HAM  SHACK 


TRANSMISSION  UNE  FROM 
G5RV  DIPOlf  ANTENNA 

ADAPTER  SHORTING 
BOX  FOR  160  METERS 
ONLY 


165  FT.  COUNTERPOISE/RADIAL 


Fig.  1.  Details  of  the  adapter  shorting  box  and  counterpoise! ra- 
dial hookup  used  at  the  base  of  AD  IBs  G5RV  dipoie  antenna  to 
permit  him  to  temporarily  utilize  the  antenna  on  J60  meters  as  a 

top  -  loaded  ver  tica  I . 


been  the  venerable  G5RV  di- 
poie, a  classic  antenna  that  op- 
erates well  from  80  through  10 
meters  in  its  normal  eonfigura- 
tion.  Fve  been  using  Ihe  G5RV 
mvself  for  a  number  of  vears,  all 
the  way  up  to  six  meters,  and 
have  loe^ed  neariv  2.000  contacts 
with  it  on  the  RS-12  satellite  lo 
boot! 

"On  160  meters,  however,  the 
G5RV  (being  horizontal) gener- 
ally produces  rather  poor  re- 
sults, since  most  of  us  can't  get 
a  dipoie  style  of  antenna  up  in 
the  air  nearly  high  enough  to 
obtain  a  good  horizontal  launch 
angle  at  160  meters — most  of 
ihe  signal  ends  up  going  straight 
up!  Even  at  40  feel  up,  a  hori- 
zontal dipoie  at  top  band  (160 
m)  is  only  .OX  wavelength  above 


ihe  ground,  w  hicli  would  he 
functionally  equivalent  to  put- 
ling  your  10-metcr  dipoie  just 
ihrec  feet  off  the  ground!  Suc- 
cessful 160-meler  operation. 
therefore,  generally  involves 
using  a  vertically  polarized  an- 
tenna, but  unless  it  uses  a  large 
and  loss\  loading  coiL  it  too  will 
be exiraordinarilv  tall  1 50  feet 
or  better! 

"Wanting  to  operate  some 
160-meter  contests  and  other 
occasional  get-togethers,  I  de- 
cided to  try  some  simple  (and 
easily  removable) modifications 
to  my  own  G5RV  ...  and  a  top- 
loaded  T1  configuration  is  what 
I  (bund  the  easiest  to  implement. 
Additionally  il  does  a  reasonably 

Continued  on  page  70 


ESTIMATED  VERTICAL 
RADIATION  PLOT 


GSRV  HORIZONTAL 
DIPOLE  ELEMENTS 


! 


\ 

ADAPTEft' 

SHORTING 

BOX 


TRANSMISSION  L INE 
DOWNLEAD 


L 


165'  COUNTERPOISE 

LAJD  OUT  IN  "5*  SHAPE  AND 

HELD  IN  PLACE  WITH  ANCHOR 

2.QCK5- SEE  TEXT 


Fig.  2.  ADIB's  modification  to  the  popular  GSRV  HF  dipoie  an- 
tenna to  permit  contest  weekend  operation  on  160  meters. 
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Number  64  on  your  Feedback  card 


fUtv 


Home-brewing,  Italian  Style! 


A  two-element  phased  beam  for  ARDF. 


Francesco  Lancellotta  IK8VWA 

via  B.  Corenzio,  10 

84129  Salerno 

Italy 

Packet: 

[IK8VWA@IK8SUTJCAM.ITA.EU] 

E-mail:  [ik8vwa@hotmail.com] 


I'd  like  to  share  wilh  you  the  an- 
tenna I  built  to  lake  part  in  the 
"Town  of  Salerno.  Italy"  ARDF 
challenge,  my  first  experience  in  this 
kind  of  amateur  radio  activity.  Thanks 
to  my  homemade  beam,  Fvc  reached 
the  fourth  absolute  place,  26  seconds 


Photo  A.  The  author,  reach  for  the  RDF 
challenge:  handie-talkie  in  one  hand,  two- 
element  phased  beam  antenna  in  the  other. 
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after  third  (not  bad,  eh?).  Believe  it  or 
not,  the  total  cost  was  about  six  dollars 
(US). 

Assembly 

First,  cut  five  50-cm  sections  from 
the  PVC  tube.  Take  two  sections  and 
insert  them  into  the  PVC  T"  connec- 
tor to  form  the  support  for  the  wire  ele- 
ment, Either  cement  the  connections, 
or  just  secure  them  with  nut-and-bolt 
sets  when  you  attach  the  coax  to  the  el- 
ements, if  you  use  the  latter  method 
the  beam  will  be  able  to  be  "broken 
down"  to  smaller  pieces  for  storage. 
Construct  the  second  support  in  the 
same  manner  as  the  first.  Now,  take  the 
last  50-cm  piece  of  PVC  and  use  it  as 
the  boom  to  connect  the  two  vertical 
sections.  Use  lock  screws  at  each  con- 
nection to  keep  the  vertical  sections 
properly  aligned. 

At  this  point  the  beam  is  physically 
ready,  so  let's  assemble  the  electrical 
part.  Cut  four  pieces  of  insulated  cop- 
per wire,  each  49  cm  long,  and  solder- 
ring  terminals  to  one  end  of  each  piece 
of  wire.  Depending  on  the  wire  used,  it 
may  help  to  gently  file  the  end  of  the 
wire,  to  allow  the  solder  to  make  better 


contact,  and  so  the  wire  will  lit  properly 
in  the  terminal. 

Cut  a  102-cm  piece  of  50Q  RG-58 
coaxial  cable  for  use  as  a  delay  line 
(3/4  wavelength,  multiplied  by  0.66, 
which  is  the  velocity  factor  of  the 
cable  used).  Solder  another  set  oi  line 
terminals  to  the  coax.  Now  put  the 


Parts  List 

Quantity 

Description 

5 

50-cm  sections  of  16  mm 

PVC  tubing 

o 

PVC  tees  to  fit  tubing 

6 

nut-and-bolt  sets 

2 

lock  screws 

4 

49-em  sections  of  1,5 

mm  insulated  copper 

wire 

8 

ring  terminals 

102  cm 

50Q  RG58  coaxial  cable 

sofder 

cement  (optional) 

Table   /.  Parts   list  for  the  two-element 
phased  beam. 


electrical  wire  pieces  (Ihe  ones  you  cut 
before)  on  the  elements,  securing  them 
wiih  black  electrical  tape.  Leave  some 
space  between  ihem  so  it's  easier  to 
make  the  coax  connections.  Connect 
the  delay  line  between  the  two  ele- 
ments. This  is  a  phased  beam,  with 
electrical  delay  of  270  degrees  be- 
tween elements,  so  make  sure  the  con- 
nections to  the  delay  line  arc  not 
crossed.  These  connections  can  be 
made  with  short  nui-and-bolt  sets,  or 
can  be  attached  to  the  longer  screws 
holding  the  PVC  together  (if  you 
didn't  use  cement  on  the  vertical  sec- 
tions). Finally,  connect  the  section  of 
cable  that  connects  the  handie-talkie 
and  the  delay  line. 

The  antenna  is  ready,  and  you'll 
have  assembled  an  inexpensive,  light, 
flexible,  portable,  competitive  beam. 


NO  TUNERS 

NO  RAD1ALS 

NO  COMPROMISE 

PRICES  START  AT  S49.95 

SEVEN  EXCELLENT  REVIEWS 

JUST  OONT  HAPPEN  BY  CHANCE 

CALL  US  FOR  A  FREE  CATALOGUE 

See  mjew  lit  73.  Otl   1«4;    7*  Siji   1985    ».  afire*  i»ll 
CQ   Dec   ntt.    W.ft,  H*t  1941:    73   Nsv.  MU     73  Apr  1995 

ASK  ABOUT  OUR  NEW  tSOTRON  160C! 

BILAL  COMPANY 

137  MANCHESTER  DRIVE 
FLORISSANT,  COLORADO  B0B1G 

{719)  687-0650 


I 


M 


CIRCLE  42  ON  READER  SERVICE  QuftC 


You'll  be  happy  with  your  new  an- 
tenna, and  Til  be  happy  because  1  have 
been  able  to  share  the  "Ham  Spirit" 
with  you. 

Any  questions?  Please  feel  free  to  con- 
tact me  at  the  address  at  the  beginning  of 
this  article. 


i 
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50  cm 


98  cm 


16  mm  PVC 

ELECTRICAL  ELECTRICAL 

TAPE        CONDUIT 


i 


LOCK 
SCREWS 


WIRE  TERMINALS 

SOLDERED  TO 

WIRE  ENDS 

PVCT 
CONNECTOR 


DELAY  LINE 
3/4  X  (x  0.66) 
102  cm  RG  58 


INSULATED 
COPPER 

WIRE 
(1.5mm) 


Fig.  I.  Two-element  phased  beam  for  ARDF.  Caution:  Keep  the  feedline  parallel  to  the 
delay  line  by  mounting  it  along  the  boom. 


CAPTURE  IMAGES  LIKE  THIS  DIRECTLY 
FROM  SPACE  ON  YOUR  PC! 


Q  Internal  Systems  and 
Pwtabie  E*te~a  r^afatei 
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Q  Capture  Fug  Sateirse 
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System 
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■Point  and  Click'  Usar  Inter- 
face Mouse  Supped   Sate 
lite  Tracking,  Zoom,  GIF  and 
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tion. Animation.  Much  More... 


□  SVGA  to  !024k7&Si256 
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and  Feed- 
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J  Inlemal  Demodulator  vvilh 
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FAJ<  Programmable  Satellite 
Receiver  Juit  $249' 
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well  as  software  and  cuiTerti 
orbrtal  elements]  irotn  our 
home  page  at 
hhp.//www. 
fro  n  1 1£  roe  l.  no  tr-  mu  Htf  a  *J 


MultiFAX*  ssrws 

Voice 


16-425-*"^  BBS  aftei  5P\U  Fax  7  16-223-6 1 98 


Shortwave  Receivers 
Past  &  Present 

communications  Beceiv 


•  New  3*  Ed. 

•  108  Chapters 

•  472  Pages 

•  840  Photos 

•  Printed  03/98 
•Covers  1942 

to  1 997. 

•  770  Receivers 

•  $60  Variants 

•  Included  98 
U.S.  and  Intl. 
manufacturers 

•  *24.95  (+*2  ship) 

This  huge  472  page  Third  Edition  includes 
over  770  shortwave  and  amateur 
communications  receivers  made  from  1942 
to  1997.  Here  is  everything  you  need  to 
know  as  a  radio  collector  or  informed 
receiver  buyer.  Entry  information  includes; 
receiver  type,  date  sold,  photograph,  size  & 
weight,  features,  reviews*  specifications, 
new  &  used  values,  variants,  value  rating 
!  and  availability.  Ninety  eight  worldwide 
manuf  actu  rers  are  represe  nted .  840  P  hotos. 
Become  an  instant  receiver  expert! 

Universal  Radio 

6830  Americana  Pkwy. 
Reynoldsburg,  OH  43068 

♦  Orders:  800431-3939 

♦  Into:       614  866-4267 

♦  FAX:      614866-2339 


universal 
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Number  $6  on  your  Feedback  card 


Ya  Gotta  Shop  Around 

Take  your  Time,  do  your  homework,  and  get  the  best  deal! 


Jim  Pickett  K5LAD 

9828  North  151st  East  Avenue 

Owasso  OK  74055-4852 


ave  you  ever  looked  at  a  new 
rig.  or  even  a  picture  of  a  new 

rig.  so  long  and  hard  thai  you 

almost  drooled  on  if?  Thai's  the  wav  I 
^iw  the  ICOM  IC-706.  What  a  great 
idea  Tor  a  rig — a  complete  design:  the 
everything  transceiver.  I  had  been  tid- 
ing my  trusty  Kenwood  TS-I30S, 
which  I  loved,  Tor  many  years.  It  was 
everything  I  had  needed  . . .  however  ... 

I  used  the  1 30  as  my  secondary  rig  at 
home  and  while  camping,  and  some- 
times ran  it  mobile— and  it  had  served 
me  well.  However,  thai  little  706  did 
have  a  general  coverage  receiver,  and 
it  did  cover  six  meters,  and  ii  did  in- 
clude two  meters,  and  it  was  all  mode, 
and  it  was  5a  small,  and  , . . 

I  counted  the  money  in  my  "squirrel 
fund/'  and  collected  all  the  loose 
change  in  the  sofa  cushions,  plus  1 
looked  in  all  the  nooks  and  several 
crannies  to  gather  enough  money  to 
buv  me  a  706,  After  all.  it  had  been 
more  than  15  years  since  I  had  bought 
a  new  low -band  rig.  By  the  time  I  was 
actually  ready  to  make  my  purchase. 
the  IC-706  Mark  II  had  come  out  and  ii 
even  looked  better  than  the  original 
706, 1  just  had  in  have  one, 

I  sold  my  TS-130S,  but  did  not  im- 
mediately jump  in  and  call  around  to 
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dealers  to  find  the  best  deat  on  a  706 
Mark  IL  I  was  anxious.  I  wanted  to 
make  this  purchase  perfect.  I  would 
take  some  time  and  check  all  the 
angles,  and  give  every  dealer  I  could 
find  a  chance  to  be  my  provider. 

What  I  came  to  call  "The  Great  Ex- 
periment" is  the  process  I  used  to  find 
the  best  deal  for  purchasing  ham 
equipment,  though  it  is,  of  course, 
equally  applicable  to  any  multi-item 
purchase — especially  by  an  organiza- 
tion or  club  The  final  prices  can  and 
will  change.  You  should  already  be 
aware  that  any  dealer's  quote  can 
change  according  to  many  factors,  in- 
cluding the  number  of  units  in  slock, 
proximity  to  the  due  date  of  a  large  in- 
voice, how  hard  the  supplier  is  pushing 
that  dealer  to  "move  more  of  those 
units,"  as  well  as  other  reasons. 

I  was  interested  in  the  ICOM  IC-706 
Mark  n.  and  some  of  the  accessories 
for  the  transceiver,  including  filters, 
voice  synthesizers,  and  mounting 
brackets.  I  also  wanted  to  include  a 
couple  of  accessories  for  my  ICOM 
IC-2340  dualhander.  The  request  for 
quote  was  for  a  total  of  nine  items,  in- 
cluding the  free  separation  cable  being 
offered  for  the  transceiver. 


In  early  November.  I  contacted  sev- 
eral dealers  to  get  an  idea  of  the  going 
general  discounts  and  prices.  From  my 
initial  requests,  some  dealers  quoted  a 
good  price  on  the  transceiver,  but  some 
prices  weren't  so  attractive  for  the  ac- 
cessories; some  bids  for  the  accesso- 
ries were  good,  but  not  so  good  on  the 
transceiver,  However,  I  now  knew  the 
prices  at  which  dealers  were  willing  to 
sell  the  various  items.  I  took  the  lowest 
price  of  the  transceiver  quotes  and  the 
lowest  prices  on  the  accessories  quotes 
and  put  together  a  combination  of  the 
two.  I  added  $20  for  shipping  and 
came  up  with  my  target  fig  tire. 

My  next  step  was  to  make  up  a  list  of 
ham  dealers  around  the  country,  using 
advertisements  in  QST>  CQ,  Amateur 
Radio  Trader,  and  73.  1  got  some  from 
the  Internet  sites  of  various  ham  home 
pages  and  some  came  from  the  ICOM 
home  page  which  listed  their  dealers  (a 
few  companies  did  not  advertise  any 
connection  w  ith  ICOM  equipment  so  I 
didn't  include  them).  If  anv  dealers  of 
ICOM  products  are  not  included  in 
this  list,  I  apologize — however,  it  ma\ 
reflect  their  failure  to  advertise  in  the 
best-known  ham  magazines. 

Here  1  must  slop  and  provide  on^  ex- 
tra piece  of  information  about  myself. 


From  1970  to  1981,  1  owned  Derrick 
Electronics,  a  ham  radio  store  in  Bro- 
ken Arrow,  Oklahoma.  I  reali/e.  per- 
haps better  than  most  hams,  what's 
involved  in  a  ham  radio  dealership — it 
is  neither  the  easiest  nor  the  most  lu- 
crative business  to  operate.  Most  ham 
store  owners  are  in  business  because 
they  love  the  hobby  and  they  want  to 
help  their  fellow  hams.  Somewhere  in 
that  process,  they  hope  they  are  able  to 
make  enough  to  feed  their  families  and 
operate  some  really  nice  equipment  at 
their  QTH  (sometimes  in  that  order). 
The  markup  on  ham  equipment  is 
much  less  than  on  many  other  items 
which  are  sold  through  retail  stores. 
Ham  equipment  certainly  does  not  al- 
low the  profit  margins  common  for 
items  sueh  as  appliances,  clothing,  and 
furniture.  When  you  see  advertise- 
ments in  the  newspaper  for  sale  prices 
offering  as  much  as  "5(K£  off."  you 
know  the  markup  has  been  enough  to 
allow  these  deep  discounts  and  still  al- 
low the  merchant  to  glean  at  least  a 
small  profit  from  the  sale.  Ham  equip- 
ment dealers  are  not  allowed  these 
high  markups.  Their  profit  margin  is 
slim. 


From  experience,  I  had  an  idea  what 
the  dealers  were  paying  for  the  mer- 
chandise I  was  requesting — but  I  had 
no  intention  of  Irving  to  cet  the  items 
at  cost.  The  dealer  needs  to  make  a 
profit  to  slay  in  business.  I  did  know, 
however,  the  minimum  prices  being 
offered  by  various  dealers.  I  just  \\  anted 
to  gather  all  of  those  prices  together 
under  one  dealer's  offer. 

I  created  a  letter  detailing  the  items  I 
wanted  to  purchase  and  the  fact  that  I 
was  searching  for  a  dealer  who  could 
provide  me  a  good  price  on  both  the 
transceiver  and  the  accessories.  The 
letter  was  sent  out  to  all  of  the  dealers 
on  the  list.  I  let  them  know  that  all  the 
letters  left  my  post  office  on  the  same 
day,  so  they  knew  they  were  playing 
on  a  level  playing  field. 

The  letter  gave  all  the  dealers  two 
weeks,  which  I  thought  would  be  a 
sufficient  amount  of  lime  to  respond, 
before  I  would  make  my  decision.  I  of- 
fered to  pay  by  check,  credit  card,  or 
certified  check,  because  I  realize  that 
the  dealer  who  accepts  plastic  must 
pay  extra  for  using  that  privilege.  1  also 
suggested  that  if  a  dealer  thought  he 
had  a  particular  reason  why  1  should 


buy  from  him.  because  of  something 
extra  he  offered,  to  let  me  know.  Re- 
turn  quotes  could  be  made  via  E-mail 
or  snail  mail  and  I  listed  addresses  for 
both. 

One  dealer  offered  me  additional  in- 
formation, including  the  telephone 
number  of  the  service  department,  on 
how  I  could  call  ICON!  direct!)  to  get 
the  service  manual,  and  I  appreciated 
that.  Actually,  when  I  called  ICOM. 
their  price  was  considerably  higher 
than  many  of  the  dealers  had  quoted 
for  the  manual.  I  suspect  that  many 
service  manuals  do  not  have  a  posted 
retail  price,  and  a  dealer  is  free  to  price 
them  according  to  what  the  traffic  will 
hear. 

When  the  responses  began  to  arrive, 
I  placed  a  number  and  date  on  each 
and  entered  the  information  into  a 
spreadsheet  (Fig.  1).  The  spreadsheet 
also  listed  the  name  of  the  quoter  and 
their  E-mail  address,  if  provided.  I  noted 
on  the  spreadsheet  whether  an  item 
was  quoted  as  back-ordered,  used,  or 
discontinued  and/or  unavailable  from 
that  dealer. 

Most  quotes  showed  a  breakdown  on 
an  item-bv-item  basis.  However,  a  few 


Dealer 

IC-706 
MKII 
Xcvr 

FL-223 
Filter 

MB-62 
Bracket 

MB-63 

Bracket 

UT-86 

Tone 

Squelch 

UT-1 02 

Synthesizer 

UT-55 

DTWIF 
Decoder 

UT-66 
Synthesizer 

Shipping 

TOTAL 

1 

1249.00 

79.00 

20.00 

14.00 

63.00 

55.00 

49.00 

59.00 

14,55 

1602.55 

2 

1270,00 

70.00 

17.00 

12.00 

4600 

50.00 

50.00 

55.00 

20.00 

1590.00 

3 

1269.95 

99.95 

25.95 

18.95 

69  95 

74.95 

69,95 

83.95 

1713.60 

4 

1279.95 

79.95 

22.95 

16.95 

64.95 

64.95 

wE7.  9v 

n/a 

1589,65 

I          5 

- 

1269.95 

i 

y  v  iww 

25.95 

18.95 

69.95 

74.95 

69.95 

1          83.95 

1713,60 

6 

1279.95 

69.95" 

16,95 

1195 

45.95 

48.95 

45.95 

54,95 

2000 

1594.60 

7 

1299.00 

80.00 

25.00 

18.00 

69.00 

60.00 

56.00* 

60  00 

1640,00 

8 

1149.95 

82.95 

19.95 

13.95 

!       54.95 

58.95 

54.9S3 

63,95 

1499,60 

9 

1279.95' 

84.95 

25.00 

18.00 

69.00 

74.00 

69.00" 

74.701 

20.00 

1714.60 

10 

1249.00 

70.25 

17.05 

12.30 

49.35 

49.35 

Discont. 

DisconL 

1 482.30* 

11 

1245.00 

67.50 

20.00 

14.00 

60.00 

49.00 

45,00 

53.50 

32,50 

1566.50 

12 

1189.95 

75.00 

,      22.00 

15.00 

55,50 

55.50 

65,00* 

6500r 

1 592.9S6 

13 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

1 589007 

14 

1239.95 

89.95 

20.00 

14.95 

64,95 

64.95 

n/a 

n/a 

29.00 

1 523.75= 

List  Price 

1599-00 

1 05.00 

25,95 

18.95 

69.00 

74.00 

69.95 

S3. 95 

2045.80 

All  prices  in  dollars.  Key:  'Back-ordered.  -Used,  1 1-2  weeks  ""Not  all  items,  service  manual  $35.  ^Special  order.   Service  manual  $50.  Including 
service  manual.  ^Service  manual  in  stock  but  no  price  quoted. 

Fig,  L  Sample  spreadsheet. 
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dealers  offered  a  package  price  for  all 
items.  Caution:  Be  sure  that  when  a 
total  price  is  listed,  that  alt  items  re* 
quested  are  intituled.  Several  of  my 
quotes  looked  really  good  at  first,  hut 
on  closer  examination  I  discovered  an 
ilem  or  two  had  been  omitted.  I  do  not 
believe  this  was  intentional  and  in  a 
few  cases  the  particular  item  was  left 
Off  because  that  ilem  was  no  loim 
available  to  the  dealer.  A  couple  oi 
dealers  included  the  cost  of  the  service 
manual  as  a  part  of  the  whole,  rather 
than  pricing  it  separately,  as  I  sug- 
gested. This  skewed  the  total  so  I  en- 
tered a  notation  to  thai  effect  on  the 
spreadsheet.  Just  he  sure,  when  you 
are  comparing  final  prices,  thai  all 
items  requested  are  listed.  Numbers  4. 
1 0.  and  1 4  on  the  spreadsheet  were  ex- 
amples of  how  i he  quote  was  incom- 
plete. Number  7  was  quoting  one- 
accessory  item  as  "used"  hut  did  make 
a  note  of  it.  Their  price  on  that  used 
item  v\as  higher  than  the  "new"  price 
from  another  company. 

1 1  was  interesting  to  note  thai  some 
quotes,  whether  by  E-mail  or  by  regu- 
lar mail,  made  a  good  first  imprecision 
„.  and  some  did  not.  Some  were  care- 
fully and  neatly  submitted  on  a  "Quote 
Sheet"  form,  some  on  u  computer-gen- 
erated printout,  some  carefully  typed, 
some   in  easv-lo-read   E-mail,   hut  a 

m 

couple  were  just  hand-scribbled.  I  got 
the  definite  feeling  from  some  that  the 
quoter  was  saying  to  me,  "Here  .,, 
take  it  or  leave  it!"  Others  made  me 
wish  their  proposal  was  belter  because 
1  would  like  to  do  business  with  them — 
and  probably  will,  in  the  future. 

Even  though  I  specifically  placed  a 
closing  dale  in  the  letter  sent  to  each 
dealer,  and  it  gave  them  all  nearly  two 
weeks,  I  received  one  quote  on  the  day 
after  the  closing  date.  That  letter  had 
been  postmarked  only  two  days  prior, 
Quite  a  tew  dealers  who  received  the 
letter  made  no  attempt  to  provide  a 
quote.  Maybe  they  did  not  sell  ICOM, 
maybe  ihey  did  not  have  am  of  the  re- 
quested items  in  stock,  maybe  they 
thought  the\  could  not  match  my  tar- 
get price,  or  maybe  they  were  offended 
by  my  method  of  obtaining  a  quote, 
but  1  believe  I  did  gel  a  good  represen- 
tative sample  of  the  46  dealers  queried. 
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Several  companies  have  sites  operat- 
ing under  the  same  name,  located  in 
different  areas  of  Lhe  United  States.  I 
sent  letters  to  all  of  the  sites,  even 
though  they  appeared  to  be  parts  of  the 
same  company,  I  discovered  that  some 
of  these  groups  quote  exactly  the  same 
prices  for  each  piece,  as  though  they 
accessed  a  central  price  data  base.  Other 
stores,  sharing  the  same  name,  were  or- 
ganized more  casually;  it  seemed  as 
though  they  were  simply  linked  to- 
gether to  allow  quantity  buying,  and 
the  stores  were  operated  indepen- 
dently. I  got  quite  a  variation  in  prices 
from  this  group,  although  they  were 
typically  ver\  competitive  and  inter- 
ested in  helping  me  find  a  good  deal. 

The  quote  1  chose  from  dealer  num- 
ber 8  simply  blew  all  the  others  away 
and  had  I  noi  done  "The  Great  Kxperi- 
ment,"  I  might  never  have  found  that 
company — I  hadn't  previously  bought 
from  them.  After  tentatively  deciding 
on  that  particular  dealers  offer,  I  called 
them  on  the  phone  to  make  sure  their 
quote  was  just  as  I  had  requested: 
"New  equipment,  in  the  box,  no  demo, 
with  full  warranty."  The  man  on  the 
phone  was  helpful  and  pleasant  and 
gave  me  additional  assurance  that  I 
had  made  the  correct  choice  in  dealers. 
Their  quote  had  come  via  E-mail  and 
listed  the  quoter 's  name,  which  I  ap- 
preciated. The  person  who  had  pro- 
vided my  quote  from  this  dealership 
was  not  there  at  the  time  1  called,  but 
the  man  I  spoke  with  had  no  problem 
makins  the  sale  from  the  information  I 
had  recei\ed. 

The  dealer  I  chose  had  offered  me 
tw  o  prices,  either  using  a  credit  card  or 
paying  by  money  order,  but  told  me  a 
credit  card  would  be  quicker  My  call 
to  the  dealer  was  on  a  Friday,  and  my 
new  IC-706  Mark  II,  complete  with 
accessories,  arrived  on  the  following 
Tuesday.  A  couple  of  accessories  were 
back-ordered  but  the  seller  noted  that 
they  would  pay  for  shipping  when 
those  items  arrived. 

I  have  deliberately  chosen  not  to 
name  the  dealers  who  participated  in 
this  experiment.  As  previously  noted,  a 
dealer  may  offer  an  entirely  different 
bid  at  dales  separated  by  months  or 
even  weeks.  I  attempted  to  make  my 


target  price  a  fair  figure,  based  upon 
sample  proposals  received  prior  to  the 
beginning  of  the  experiment,  and  also 
upon  my  experience  as  a  ham  dealer.  I 
believe  dealers  should  always  have  a 
chance  to  make  a  profit,  or  they  cannot 
stav  in  business.  As  a  mailer  o\  fact,  of 
the  46  letters  sent  out,  1  not  two  back 
unclaimed,  and  I  assume  that  it  was 
because  two  of  these  dealers  are  no 
longer  in  business. 

One  note  of  interest  came  when  the 
package  arrived.  My  invoice  showed 
that  a  coupon  for  SUM)  off  had  been 
t^ed,  I  knew  1COM  was  offering  a 
coupon  for  SI 00  off  on  the  older  IC- 
706s  bul  1  was  unaware  of  anv  such 

w 

deal  on  the  Mark  II.  The  dealer  had 
used  a  $100  coupon  to  make  my  quote 
attractive  enough  that  I  would  make 
my  purchase  from  them — and  1  had 
the  radio  in  hand.  Several  days  later, 
while  scanning  ICOMs  Weh  page,  I 
discovered  that,  beginning  on  Decem- 
ber 5.  during  the  time  that  dealers  were 
reading  my  letter  and  preparing  their 
quotes,  [COM  had  started  offering  an 
instant  $100-off  coupon  on  the  Mark 
IL  All  dealers  I  contacted  had  the  same 
opportunity  to  use  this  coupon  to  make 
my  quote  better,  but  only  one,  to  my 
knowledge,  had  used  it.  Maybe  the 
other  dealers  were  unaware  of  the  pro- 
motion since  it  had  jusl  begun,  but  be- 
cause  my  dealer  had  cheeked  either  the 
mail  or  the  ICOM  Weh  pages,  it  al- 
lowed them  to  offer  me  the  best  deal 
Their  attention  to  business  made  the 
difference. 

A  close  look  at  the  spreadsheet 
shows  the  wide  variation  between 
prices  on  the  accessories  quoted,  For 
instance,  the  MB-62  mobile  bracket, 
which  lists  for  $25.95,  drew  variations 
in  price  from  $16.95  to  die  full  list 
price,  Also,  the  UT-102  voice  synthe- 
sizer for  the  706,  which  listed  at 
$74.00,  brought  quotes  from  S74.95  to 
S48.95.  Perhaps  the  source  from  which 
I  got  the  list  prices  had  incorrectly 
shown  this  item  at  S74.00  when  it  was 
actually  $74.95. 1  would  hate  to  think  a 
dealer  quoted  me  a  higher-than-list 
price.  One  reason  for  the  extra-attrac- 
tive prices  on  the  UT-55  and  UT-66 
for  the   IO2340  may  be   that  they 


were  being  closed  out  as  an  older 
product,  although  not  all  quotes  would 
suggest  that. 

This  experiment  proved  to  me  that  it 
was  worth  the  extra  effort  to  shop 
around.  Do  the  dealers  like  this?  I  be- 
lieve they  do — it  probably  gives  them 
a  better  opportunity  to  compete  against 
other  dealers.  Remember,  the  target 
figure  must  be  realistic:  The  dealer 
must  make  a  profit. 

I'm  grateful  to  all  the  dealers  who 
participated  in  my  "Great  Experi- 
ment." My  only  suggestion  to  a  dealer 
would  be  to  look  over  the  quote  you're 
sending  to  a  customer  and  ask  your- 
self: Does  it  look  like  you  really  want 
to  gain  that  person  as  a  customer?  Is  it 
signed,  or  does  it  at  least  have  an  ac- 
tual person's  name  listed,  so  your  cus- 
tomer can  call  back  and  talk  to  the 
quote  provider?  If  you  have  an  E-mail 
address  or  a  site  URL,  did  you  provide 
it?  Look  at  the  correspondence  you 
send  out  to  others — what  is  your  im- 
pression of  your  company,  judging 
by  what  your  customers  see?  How  do 
others  see  you? 

Not  all  of  the  larger  dealers  have  the 
best  prices  or  service.  Many  smaller 
dealers  are  willing  to  make  you  a  good 
deal  and  provide  you  with  good  ser- 
vice— and  they  deserve  your  business, 
but  you  have  to  give  them  a  chance. 
Perhaps  their  not  having  toll-free 
numbers  means  they  don't  need  to 
make  quite  as  much  profit  from  sales 
in  order  to  pay  their  phone  bills. 

If  your  curiosity  is  just  too  great  and 
you  want  to  know  who  my  actual  pro- 
vider was,  drop  me  an  E-mail  at 
[jpk51ad@bigfoot.com | .  You'll  need  to 
do  your  own  "Great  Experiment"  to 
find  out  the  identities  of  all  the  other 
dealers,  both  those  who  responded  and 
those  who  did  not. 

By  the  way,  I  really  do  like  my  new 
IO706  Mark  IL  Yes,  it  was  all  worth  it, 
As  an  aside,  as  I  was  finishing  up  on 
this  article,  the  UPS  driver  rang  the 
doorbell  and  left  me  a  postage-paid 
package  with  the  three  back-ordered 
items:  the  706  Mark  II  Service 
Manual,  the  UT-55  DTMF  encoder/de- 
coder and  the  MB-63,  which  is  the 
mounting  bracket  for  the  706  control 
head. 
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Losing  your  source  of  power? 
Have  your  old  case  refitted  with  NEW  cells  and  Save! 
Convert  your  pack  to  NiMH! 
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(909)  789-0830  FAX  (909)  789-4895 
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WE  SHIP  WO«LDWlOf 


Barm  Electronics  Corp 

^  WORLD  WIDE  AMATEUR  RADIO  SINCE  1  950    I 


£■ 


Your  one  source  for  all  Radio  Equipment! 


For  trw  best  buys  In  town  catl- 
1-800-990-2929 

Los  PreciOi  Mas  Bajos  en  Nueva  York 
WE  SHIP  WORLDWIDE! 
Export  orders  expedited. 
Special  export  p'iees, 


KITTY  SAYS:  WE  ARE  OPEN  7  DAYS  A  WEEK 

*&at-  10-5    *Sun,  12:30-6     ■■M-FQ-fi    Ctnittti  flwrv'f  for  th»  boat  buw  in  town. 

,<£>.  SP I 0,  SP5  0>  P I  I  G\  G  P30G,  GP350,  P  \  225 ,  M 1 225 

(M)  MOTOROLA  Ml 20.  GM300,  GR300  repeaters,  &  SM50         ?,-%*■■ 

ICOM 


HHErtFVEfl  f  GO,  i  TAKE  MY  ftAOtO- 
SPEClrU-rST  IN  HADIGSl 
♦BUSINESS  *MAfllN£ 
AVIATION  "HAM  RADIOS 
-SCANNEHS 

KENWOOD 


Radios  for  Business,  Governments, 

Consulates,  Embassies.  Stocked 

and  Serviced-  Overseas  and 

Domestic  Orders. 


"YAESU  HAM  &  VEHTEX  BUSINESS  RADIOS"  FT51-H,  FT- 
BSOTJ.  FT-10,  FT-11.  FT-2500.  FT30O0.  FRG-tOOB.  FT1O0OD. 
FT.50R,       VXm,  FT- 840.   FT-9Q0AT,    FT-9.20.  VXR-50Q0 
repeater  25  wans.  VHE  or  LHF.  Marine  Mobile  VXM- 1  CO 


HAH,  MARINE.  BUSINESS 
AND  AVIATION  RADIOS 

2000-H,  A-22,  IO 77,  \C- 
705.  IC-707, 
SCM2A  &  1C-756     |C- 
2GXAT.  IC-W32A,  r&2ti7H. 
NEW  F3DLT/F40LT.VIOO 


-i  1 1  ORl  WAVE  RECEIVERS 

R-lO.R-lflD.R'IODI}.  K-8500 

R-UCKHf.  PCR-1W0 


rs-5a&.  TS-SJKi.  T*H7*     H-235A 
laSWOOO  SERVICE  REPWfi    FS-FWA 

reaadso  thwidi.  m-nst'Sz.  stch>, 

I M  Gift,  THiHenfl'.    'H-HAT.    ™.E5iA 


HAJWE  RADIOS 

£]OU  M7.M11,  M5E,  M710. 

NtSlO.  AViAT;OM  PORTA-H-  F 

JCOM  ASS!.  MOTOROLA 

TRirDN.  MARINE 


Surveillance  Devices 
Available 


NEW  — 220  MH* 

BUSINESS  RADIOS 
WITH  REPEATERS 


MOTOROLA 

RADIOS 

EXPORT  & 

DOMESTIC 

CALL  FOR 

PRICES 


SHORTWAVE  RECEIVERS 
STOCKED 


BU&I4WB4  Nnd;n&: 

Ifowittlai  (COM.  Mwon.  Yaeau. 

FHI  &GBnr<X&.  etc.  IMglAt 

RngttkSy,  Kelm 
Haflns  ICOM:  M1DA,  mil,  etc 

Aviation  (COM:  A22,  A20Q 


Electron  Tubes 

3-5Q0z.  572B,  6JS&C, 
12BY?A,&  61466 


FT-5QH  Yaesu 


Save  money  on  batteries. 
Call  lor  Special  PfKteS. 


TH-79A(D) 
KerwoMf 


FT-SIH 


Shortwave  Receivers 

Drake  *  Gruridlg  *  JRC  •  Sony 

Sangean  -  Panasonic  *  Yae&u 

ICOM  ■  Lnwa  ■  Kenwood 


CB  Radios  Stocked 

148GTL..  Washington.  Rargur  2950-70, 
ArAEfxias  Wiisirtrt,  fi.rr.ton,  ate. 
Power  mikes-  ^focopy  - 
FCHO  -  SllwsrEB^g  cic 


Computer  Interfaces 
Stoctwd:  MFJ-1270B. 
MFJ-1274.MFJ- 132*1,  Ka.nl 
Piu$.  KPC-3.  MFJ  127&T. 
PK-9Q0,  DRSI  PRODUCTS 
DSP  2232 


WftaosemctionofSWi 


LEuneja; 

MFJr 

icqm.kenWOCO, 

YAESU,  VEflTEK 


Barry's  supplies  all 
MFJ  products 

Call  us  direct. 


COMMERCIAL 

&  nut 

REPEATERS 
STOCKEO. 
WHITE  FDR 

fiuores 


KANTFIOWJCS 
KAM  PLUS  Etc 


Bird  Wattmeters  4 
Elements  \n  Stack 


MOTOROLA  AUTHORIZED  DEALER 

KACHINA COMMUNICATIONS  DEALER 

AUTHORIZED 
DEALER 


ALINCO  DJ-180,  LU-GrTY,  etc. 


Sfiortwave  Radios  S!&cketl 


Telephone 
Scrarriblere 

Hy-<3aEn 
Towers 

\fMii  eatellile  Te  Bphone 

for  wot  Id  -wi4a  ugel 

Qo  frqm  caunlry  to  caunSry  and  lriaK& 

and  -ecEive  phcni?  culls    $3, 1  l>i' 


GAHMIlNfi 

MAGELLAM 

GLOBAL  POSITION IJvG 

SVSTEMS 


ANTENNAS    A-S,  AF.5,  Cuahcralt, 

fly- Gain.  HusJJar.  KLM.  MET7, 

Urban,  MODUBLOX,  TONNA, 

Bullamul.  Multi-Band.  A'pha  Deta. 

AN Ll.  Antenna  Specialist.  GarKci  & 

Williamson,  Cornel .  Diamond.  GAP, 

Lsresen.,  Etc. 

Wall -Maters  Stacked. 


BENCHER  PADDLES 

BALUNS.  LOW  PASS  FILTERS 

IN  STOCK 


Fm  &  AM  Broadcast 
Transmitters  Stocked 


ASTRON  POWER  SUPPLES 
Beldan  Wire  &  Cable,  Ini'l  Wire 


NEXTEL  Radio&-5  buroygh 
coverage  in  NY, 


BARRY  ELECTRONICS  CORP.,  540  BROAOWAY,  NY,  NY  1001 Z  if»9  kdasm.  of  emu  St..  MmeEn^qg  &  ppq«  slj  FAX  212425-7001  Phone  £12-^25-7000 


,  ..■)„     LARGEST  STOCKING  TWO  WAY  HA  DIG  DEALER 


Klamr  VrtfLf    ^itlf'e     LAR^tSI  SIOCMWU  IWU  WAT  HAUIU 

IMeW    TCJlR   ^ny  O   COWPLETEHEPAIR  LAB  OM  PREMISES 


llAqui  Se  Habla  Esparvor 

BARRY  INTERNATIONAL 

FAX  212-925-7001   Phone  212-925-7000 

For  Orders  Call  1-SO0-990-2929 

fclonflay-Hriday  9  AM  |o  «  PM 
SSlviiJlay  1!W  PM  J  Sunday  l2:3ti-B 


COUUEHCIAL  FUDKK  STOCKED: 

*M0T0P0LA*IC5OM 

■VA* ON  STANDARD. 

►VAESU  *RELM  r.i-. 
1H&  oerve  rrfcracfraliliBs, 
E^srwsi^ii,  CMI  OelBnaB, 
Ate.  PwlabteSi  mobiles, 
bfl*w,  repaHlarE-.. 


Subwnpi:  *E  Spring  Si  stop.  »  ur  R  train  %>  Pnnce  Si  Etofl 

F Iram  to  Ho.-iiori  Si.  ^1cr- 
Smb.:  Bfiiadi*ay  bJE  Id  Pnnc»  SI  mup.  Paid  Iraki  lo  9th  81-ffiV  Av«. 


e-mai  I:  ban  y  _el  ectron  ics^compuserve .  com 

We  fiiuek:  Alinco,  Amoco,  Amentmn.  Arn&nna  SpockaltsJj  arrl, 
Asiatic,  Aalron,  Bald&n,  Benchflf,  Bind.  Butternut.  CES  CusiicraK, 
Codan.  Daiwai,  Einiac,  Henry  Hell.  Hustler.  Hy-Gain,  town,  K(,M.  Nextal, 
}<ant«3nic5r  Kar.wMd,  Lareen,  Ms*on,  MFJ.  Mlranjo,  Motongla,  Nye, 
Pak*tiarr  RF  Products,  ShLwe,  Stendardr  TUBES  &  Tute  Caitans, 
Uniden.,  YaflSLi.  Vibroptex,  DwplEtmara.  flapftatere,  Scannpns,  Radio 

WE  NOW  STOCK  COMMERCIAL  COMMUNICATIONS  SYSTEMS 

DEALEH  INQUIRIES  INVITED  PHONE  IN  ORDER  &  BE  REIMBURSED 

COMMERCIAL  BANGS  STQCltED  &  SEflVtCI  OH  PREMISES. 

EXPORT  orders  shipped  ImrnerJiBlely.  CALL 


SALES  FiNAL 


TwnnicalliElpotferBd  upon  purchase  FAX:  212-925-7001 
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respectable  job  for  a  'compro- 
mise' top  band  skyhook!  What 
follows  is  what  I've  found  to 
work  nicely  at  m>  QTH  and  it 
should  he  adaptable  to  others. 

"By  the  way,  an  earlier  ver- 
sion of  this  idea  was  described 
in  CQ  Magazine  some  years 
back,  bul  this  latest  configura- 
tion seems  to  give  better  results 
(at  least  subjectively)  at  a  very 
small  additional  cost  in  terms  of 
setup  time  and  materials.  Re- 
member,  this  is  a  temporary, 
siow  it-awas  -w  hen-vnu're-not- 
using  U  modification. The  main 
addition  is  the  Adapter  Shorting 
Box  shown  in  Fig-  1.  It's  noth- 
ing more  than  a  way  of  connect- 
ing ihe  shield  and  center 
conductors  of  the  coaxial 
downlead  from  the  G5RY  dipole 
together — shorting  them  to- 
gether, il  you  like.  This  turns  the 
eenterfed  G5RV  dipole  into  a 
top-loaded  or  "T*  type  of  verti- 
cal radiator.  Nexu  two  counter- 
poise wires  tor  radial  wires), 
each  165  feet  long,  arc  added  to 
the  base  (adapter  box)  connec- 
tor that  eventually  connects  to 
my  transmaich  t antenna  match- 
ing unit)  back  in  the  shuck,  The 
two  165-foot  counicrpoise/ra- 
dial  wires  are  wound  up  onto  a 
section  of  cardboard  tubing,  and 
Unwound  and  laid  out  on  the 
ground  when  1  waul  lo  config- 
ure my  G5RV  for  top  hand. 
Most  of  us  can't  unwind  165 
feel  of  wire  in  a  straight  run.  and 


neither  can  I.  so  the  counter- 
poise/radial wires  end  up  mak- 
ing something  like  a  large  'S* 

^  ^-"  Kr* 

shape  on  the  ground — but  the 
wire  is  still  out  there.  To  help 
keep  the  counterpoise/radial 
wires  in  place,  V ve  made  up  sev- 
eral six-inch  lengths  of  wooden 
two-by-four  section  'anchors/ 
each  w  ith  spring-action  wooden 
clothespins  glued  and  nailed  to 
the  two-by-fours,  I  place  one  of 
these  'anchors*  at  each  bend  in 
the  counterpoise/radial  run  to 
keep  the  wire  from  being  blown 
or  kicked  around  while  it's  out 
and  in  place. 

"That's  basically  ii  ...  ["ve 

■ 

found  that  the  G5RV,  configured 
as  Tve  described,  and  operated 
via  a  transmatch  in  mv  shack, 
will  give  me  a  usable  bandwidth 
comparable  to  what  fm  able  lo 
achieve  with  the  stock"  G5RV 
antenna  on  80  meters — not  bad! 
The  estimated  vertical  radiation 
pattern  is  reasonable  as  well, 
and  Fig.  2  gives  you  an  idea  of 
what  you  might  expect  if  you 
decide  to  duplicate  the  idea. 
Again,  my  original  goal  was  to  be 
able  to  operate  on  160  meters. 
with  a  usable  signal,  primarily 
for  contests  and  other  short-du- 
ration work,  without  the  need  to 
erect  a  dedicated  top  band  radia- 
tor, By  using  this  technique,  and 
the  information  shown  in  the 
ARRL  Antenna  Handbook  and 
published  by  ON4UN,  I  ended 
up  with  a  satisfying  compromise 
antenna  with  very  little  effort  or 
cash  outlay.  Give  it  a  try  at  your 
own  station." 


PILL  BOTTLE 


**4lt*x 


*Ww*M 


DIPOLE  WIRE 


COAXIAL 
DOWNLEAD 


Fig.  3.  Indoor  wire  dipole  using  a  discarded  pill  bottle  as  the  center 
insulator. 
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Fuse  tale 

From  Bob  Boehm  N8EXF: 

"After  struggling  to  remove  the 
tiny  GMA-style  fuse  mounted 
on  the  primed  circuit  board  of 
my  Kenwood  TS-50  after  il 
opened,  I  decided  to  make  my 
life  a  little  bit  easier  the  next 
lime  that  fuse  might  give  out  I 
cinched  a  small  nvlon  cable  tie 
around  the  new  fuse's  bod\. 
leaving  enough  'tail*  on  the 
cable  tie  for  me  to  easily  grab 
it,  before  replacing  the  fuse  in 
its  clips.  The  cable  lie's  'tail* 
will  make  the  chore  much 
easier,  if  and  when  the  tinv  fuse 

■r 

needs  replacement  in  the  future. 
Of  course  you  can  adapt  the  idea 
to  any  small  cartridge-style  fuse 
in  any  hard-to-reach  location." 

Not  quite  what  the  doctor 
ordered 

From  Harold  Proppe  Jr, 
K6QVD:  "Now  that  I'm  a  se- 
nior citizen*  I've  discovered  the 
4  ad  van  tage"  (?)  of  having  lots  of 
empty  plastic  prescription  pill 
bottles  lo  dispose  of!  In  addition 
to  storing  small  parts,  they  have 
other  uses  in  and  around  the  ham 
shack.  If  you  need  a  quick  coil 
form  or  a  lightweight  dipole 
antenna  insulator  (Fig*  3),  a  pill 
bottle  will  often  he  just  lite 
ticket.  They're  also  useful  as 
small  containers  for  holding  tiny 
circuits  (for  interfacing  one  gad- 
get to  another)  or  perhaps  en- 
closing a  switch  or  jack  for  this 
and  that  purpose  .  ,  und  because 
they  come  in  main  \  aried  m/cv 
keeping  a  stuck  of  them  on  hand 
will  usually  produce  the  one 
that's  just  right  for  the  project 
in  mind." 

Moderator  s  note:  It's  easy  to 
test  a  pill  bottle  a  RF  insulating 
qualities  if  there 's  any  question 
of  its  propriety  jor  use  as  a  coil 
form  or  insulator  as  Harold  sug- 
gested* Just  place  it  in  a  micro- 
wave  oven  for  60  seconds  or  so, 
along  with  a  small  glass  of  wa- 
ter to  act  as  a  known  load,  and 
see  if  the  pill  bottle  gets  hot  to 
the  touch.  If  it  doesn  >,  you  know 
that  its  RF  transparent.  Ultra- 
violet tight  can  also  disintegrate 
many  plastics,  so  before  using 


an  unknown  plastic  OS  a  perma- 
nent outdoor  antenna  insulator, 
set  one  outside,  exposed  to  the 
sun  for  a  while,  and  see  how 
much  its  affected.  For  indoor  or 
attic  antennas,  UV  susceptibility 
isn't  a  concern. 

Murphy's  Corollary :  The  far* 
thest  distance  between  two 
points  is  usually  the  shortcut. 

Many  thanks,  as  always,  to 
this  month's  \er>  much  appre- 
ciated supporters,  including: 

Roger  Block,  President 
PolyPhaser  Corporation 
2225  Park  Place 
RO-  Box  9000 

Minden  XV  89423-9000 

Thomas  Han  AD  I B 
54  Herniainc  Avenue 
Dedham  MA  02026 

Bob  Boehm  N8EXF 
6821  Le  Come  Avenue 
Cincinnati  OH  45230-2935 

Harold  L.  Proppe  Jr.  K6QVD 
1385  Skyline  Drive 
Laguna  Beach  CA  9265 1 

If  you!rc  missing  any  past 
columns,  chances  arc  you'll  be 
able  to  find  them  at  73 's  "Ham 
To  Ham"  column  home  page 
{with  special  thanks  to  Mark 
Bolinhoff  WB9UOM),  on  the 
World  Wide  Web,  at  [hup:// 
www,rrsta,com/hthJ. 

Note:  The  ideas  and  sugges- 
tions contributed  to  this  column 
by  its  readers  have  not  necessar- 
ily been  tested  by  the  column's 
moderator  nor  by  the  staff  of  73 
Magazine,  and  thus  no  guaran- 
tee of  operational  success  is 
implied.  Always  use  your  own 
best  judgment  before  modifying 
any  electronic  item  from  the 
original  equipment  manufacturer  \ 
specifications.  No  responsibility 
is  implied  by  the  moderator  or 
73  Magazine  for  any  equipment 
damage  or  malfunction  resulting 
from  information  supplied  in 
this  column. 

Please  send  any  ideas  you 
would  like  to  see  included  in 
73  Magazine  ^  "Ham  To  Ham" 

Continued  on  page  71 
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Amateur  Radio  Via  Satellites 


Andy  MacAllister  W5ACM 
14714  Knights  Way  Drive 
Houston  TX  77083 


On  Tuesday,  January  6, 1998, 
the  Houston  AMSAT  Net  cel- 
ebrated its  200th  airing  via  geo- 
stationary commercial  satellite. 
To  mark  the  event,  several 
guests  were  invited  to  take  part 
via  phone  patch,  including 
AMSAT  President  Bill  Tynan 
W3XO,  Executive  Vice  Presi- 
dent Keith  Baker  KBISF,  Vice 
President  for  Manned  Space 
Operations  Frank  Bauer  KA3HDCX 
Vice  President  of  Engineering 
Stan  Wood  WA4NFY  and  Space- 
craft Integration  Manager  Lou 
McFadin  W5DID. 

In  addition  to  the  satellite 
feed,  the  net  was  available  via 
VHF  and  UHF  FM  repeaters  in 
many  parts  of  North  America, 
local  amateur  television  in 
Houston,  live  audio  on  the 
Internet,  and  later  retransmis- 
sion from  WA0RCR  on  160 
meters. 

Are  radio  nets  dead? 

The  amateur  satellite  program 
and  associated  radio  nets  easily 
predate  personal  computers  and 
the  relative  ease  of  global  com- 
munication we  now  take  for 
granted.  Today  we  can  quickly 
locate  information  about  harnsats 
and  related  topics  via  the  Internet. 
A  great  place  to  start  is  the 
AMSAT  North  America  Web 
page  at  the  URL  (Universal  Re- 
source Locator)  [http://www. 
amsat.org] .  But  when  you  get 
there,  the  message  conveyed  by 
the  site  is  about  radio  and  satel- 
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column  to  Dave  Miller  NZ9E  at 
the  address  at  top.  We  will  make 
every  attempt  to  respond  to  all 


lites.  not  computers,  cool  graphics, 
and  digital  desktop  technology. 
The  Internet  and  the  World  Wide 
Web  are  only  a  tool  or  a  means 
to  an  end.  Your  line  of  commu- 
nication to  the  Web  is  as  tenu- 
ous as  the  twisted  pair  of  phone 
lines  or  slender  fiber  optics  that 
make  the  connection  possible. 
As  long  as  all  the  puzzle  pieces 
work,  it's  wonderful  When  your 
Internet  service  provider  (ISP) 
goes  down,  or  something  else 
>ens,  if  s  a  mess. 


AMSAT  and  nets 

For  many  years,  the  short- 
wave AMSAT  nets  were  the  pri- 
mary source  of  up-to-the-minute 
hams  at  information.  Tabic  1 
(from  [http://www.amsat.org)) 
shows  the  current  international 
and  regional  AMSAT  nets.  The 
international  nets  were  sched- 
uled for  Sunday  afternoon  for 
optimum  propagation  and  uni- 
versal acceptance.  The  weekday 
nets  were  scheduled  for  Tuesday 
evening,  since  Wednesday  (UTC) 
used  to  be  the  official  recharge 
or  experimenter  day  for  the 
liamsais  of  the  1 970s.  While  the 
satellites  took  a  day  off,  opera- 
tors £0t  together  for  the  latest 
operating  schedules  and  news. 
Those  nets  shown  as  inactive 
will  be  reinstated  as  the  sunspot 
cycle  improves. 

During  the  early  years,  with- 
out global  computer  network- 
ing, the  net  control  station  (NCS) 
for  the  20-meter  international  net 


legitimate  ideas  in  a  timely  man- 
ner, but  please  send  any  specific 
questions,  on  any  particular  tip, 
to  the  originator  of  the  idea,  not 
to  this  column's  moderator  nor 
to  73  Magazine. 


NET 
DESIGNATION 

DAY 

TIME 

FREQUENCY 
(MHz) 

AMSAT 
International 

Sunday 

1900 
UTC 

14.282 

AMSAT 
International 

Sunday 

1900 
UTC 

21 .280  (inactive) 

AMSAT 
International 

Sunday 

2300 
UTC 

18.155  (inactive) 

AMSAT-NA 
East  Coast 

Tuesday 

2100 

local 

3.840 

AMSAT-NA 
Mid-America 

Tuesday 

2100 

local 

3.840 

AMSAT-NA 

West  Coast 

Tuesday 

2000 
local 

3.840 

Table  J.  International  and  regional  HF  AMSAT  nets. 


would  be  tasked  with  collecting 
and  distilling  bulletins  for  trans- 
mission and  discussion  on  Sun- 
day afternoon.  For  the  Tuesday 
night  East  Coast  net.  the  respon- 
sible NCS  would  collect  current 
satellite  news  and  bulletins  from 
the  Sunday  20-meter  net  and 
other  sources.  During  his  net  he 
would  read  the  material,  take 
check-ins  and  answer  questions. 
The  Mid- America  NCS  took 
notes  from  the  East  Coast  net  lo 
add  to  his  own  information  and 
observations.  The  process  con- 
tinued for  the  West  Coast.  While 
the  system  worked,  some  details 
were  lost  from  Sunday  through 
late  Tuesday. 

Current  nets  rely  heavily  on 
the  Internet-based  AMSAT 
News  Service  (ANS).  Various 
AMSAT  volunteers  over  the 
years,  including  WA2LQQ, 
WD0HHU,  WT0N,  and  now 
NN0DJ,  have  accepted  the  duty 
of  putting  together  pertinent 
news  items  every  week,  AMSAT 
officers  like  W3XO  and  KB  1SF 
have  stepped  in  on  occasion  dur- 
ing times  of  illness  or  schedule 
conflicts  to  provide  the  service. 
You  can  subscribe  to  ANS  bul- 
letins by  sending  E-mail  to 
[IJstserv@amsaLorg]+  Simply 
ask  to  subscribe  to  ANS  in  the 
body  of  the  message.  The  sys- 
tem is  not  automated,  so  mes- 
sage format  is  not  critical.  Other 
subscription  services  include 
AMSAT-BB — a  forum  of  hamsat- 


related  discussions;  KEPS-  -the 
latest  Keplerian  element  sets  for 
satellite  tracking;  and  SAREX — 
a  (brum  for  the  Shuttle  Amateur 
Radio  Experiment. 

With  an  inform  ati  on  -laden 
Web  site  and  extensive  news  and 
data  distribution  services,  why 
bother  with  AMSAT  radio  nets? 
The  answer  is  simple.  Radio  is 
our  hobby  and  radio  nets  can  be 
a  Live,  fully  interactive  method 
to  not  only  relay  information  but 
also  to  discuss  amateur-satellite 
topics  directly  with  others,  using 
radios. 

Local  AMSAT  nets 

While  the  shortwave  AMSAT 
nets  can  be  very  informative, 
conditions  on  the  low  bands 
can  be  erratic.  Various  groups 
around  the  country  have  taken 
the  initiative  to  sponsor  local 
VHF  and  UHF  AMSAT  nets  to 
get  the  word  out.  Some  satellite 
operators  have  very  limited  low- 
band  equipment  or.  due  to  no- 
code  licenses,  none  at  all.  A 
listing  of  some  current  local  nets 
is  shown  in  Table  2.  Check  the 
list  for  a  local  net  near  you.  A 
fewr  groups  even  have  Web  sites 
advertising  their  nets  and  local 

■i— 

projects.  The  Colorado  AMSAT 
Net  page  can  be  found  at  URL 
[http://www.idcomm.com/per- 
sonat/n0vse/].  The  Southeast 
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New  Products 


Tokyo  Hi-Mound  Available  Again 

Milestone  Technologies  announces  that  the  Hi -Mound  range 
of  Morse  keys,  paddles,  and  bugs  is  back — though  it  was  for- 
merly priced  out  of  the  US  market  by  the  value  of  the  Japanese 
yen,  recent  currency  stabilization  has  made  import  possible  again. 
The  line  includes  a  complete  range  of  keying  equipment,  from 
the  simple  and  inexpensive  lo  the  ''work  of  art"  all  at  prices 
comparable  io  or  better  than  other  products  available  in  the  US, 
and  they're  all  available  from  Milestone  Technologies,  3140  S. 
Peoria  St..  Unit  K- 1 56,  Aurora  CO  80014-3155.  For  more  infor- 
mation, call  (303)  752-3382  or  visit  the  Web  site  at  [htlpi// 
www.mtechnologies.coni  1. 


Found  In  Space: 

The  Radio  Amateur  *$  Satellite  Handbook,  by  Martin  Davidoff 
K2UBC  from  (he  ARRU  which  avers  thai  it  is  the  most  com- 
prehensive hook  ever  written  on  amateur  radio  satellites,  and 
that  it  will  become  the  new  standard  for  hams  who  want  to  expe- 
rience the  thrill  of  contacting  other  stations  via  an  orbiting  space- 
craft. We  suspect  they1  re  right,  because  the  author  also  wrote 
the  League's  previous  satellite  book,  1984's  77^  Sate! lire 
Experimenter  s  Handbook,  the  preferred  reference  work  for  more 
than  10  years. 

The  372-page  Satellite  Handbook  covers  all  aspects  of  the  ama- 
teur satellite  program,  including  tracking,  station  equipment  and 
antennas,  operating  tips  and  techniques,  and  much  more.  There's 
a  history  of  all  the  amateur  spacecraft  beginning  with  OSCAR  f 
in  1961,  and  details  of  software  and  Internet  sites  of  interest  to 
keep  yon  up-to-date.  To  order  send  S22  plus  $5  for  shipping 
and  handling  (to  US  addresses)  to:  ARRL,  225  Main  Street, 
Ncwington  CT  061 1 1-1494:  or  call  toll-free  (888)  277-5289;  or 
shop  via  the  Internet  at  [http;//www/arrl,org/]. 


m 

Turn  Your  PC  into  a  Scanner 

Sony's  got  a  new  radio  scanner,  the  ICF- 
SCIPC,  that  gives  controlled  access  to  the 
airwaves  with  the  click  of  a  mouse,  Opera- 
tion is  easy — the  searching  options  are  right 
there  in  front  of  you.  as  icons  on  your  com- 
puter screen,  You  can  tailor  searches  and  cre- 
ate custom  files;  a  supplied  CD-ROM  lists 
more  than  3.000.000  records  of  FCC-li- 
censed radio  frequencies  in  the  US.  includ- 
ing public  safely,  marine  frequencies, 
aviation,  and  more. 

Check  at  yourclecimnies,  hobby  and  spe- 
cialty stores  for  the  1CF-SCIPC:  the  pack- 
age includes  the  scanner,  CD-ROM, 
interface  cable,  and  interface  software,  with 
a  suggested  retail  price  of  $429.95,  Ques- 
tions? Call  (800)  222-SONY  (7669). 

f-'  1-'                         Ml 

Air  of  Distinction 

MFTs  new  Deluxe  Headset  Microphone  lels  you  cruise  around 
looking  very  cook  in  a  tech  kind  of  way.  It's  super-lightweight, 
comfortable,  durable,  and  has  superb  transmit  and  receive  au- 
dio. Whether  you're  slipping  through  an  airport,  sliding  through 
traffic,  or  slobbing  on  your  sofa,  this  headset  lets  you  carry  on  a 
private  QSQ  while  doing  other  things.  The  mike  can  pick  up 
your  voice  whether  you" re  hollering  or  whispering:  the  earphone 
gives  such  great  tonal  quality  thai  even  distant  stations  will  come 
in  loud  and  clear, 

A  small  PTT  switch  can  be  attached  to  your  shirt  or  pants 
pocket,  your  lapel,  or  inside  (don't  ask}  your  shirt — it  measures 
only  one-half-inch  by  one  inch,  and  it's  so  durable  even  the  most 
dedicated  rag-chewer  can't  wear  it  out. 

Receive  impedance  is  150Q  wiih  a  sound  pressure  level  of 
108  dB.  Maximum  input  power  is  30  mW  and  frequency  range 
is  100  Hz  to  5  kHz.  The  transmitting  microphone  is  condenser- 
type,  with  low  impedance  and  -42  dB  V/Pa  sensitivity.  Frequency 
range  is  20  Hz  to  16  kHz. 

The  MFJ-2881  works  with  ICOM  Yaesu,  Standard.  ADT  Ra^ 
dio  Shack,  and  other  compatible  hand-held  transceivers.  The 
MFJ-288K  works  with  Kenwood  and  compatible  hand-held  ra- 
dios. Either  model  is  only  $24.95,  and  oT  course  it's  covered  by 
MFJ\s  famous  No  Matter  Whatvwl  one-year  limited  warranty, 

To  order,  or  for  information  about  your  nearest  dealer,  call 
(800)  647-1800;  FAX  (601 )  323-655 1 ;  E-mail  [ml]@nit]enteiprisesT 
com];  or  check  out  dealer  and  ordering  information  on  the  Web: 
[ht!p://www.mfjenterprises,comlJ 


Discover  DXing! 
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3y  John'Ztmdlo 


That's  not  just  good  advice. 
It's  the  title  of  a  book  by  John 
Zondlo,  published  by  Universal 
Radio,  Inc.  Here's  your  nontech- 
nical introduction  to  hearing 
more  AM,  FM  and  TV  stations. 
Topics  include  propagation,  sea- 
sqnal  conditions,  antennas  and 
lots  more  on  how  to  hear  all  50 
states  on  AM  all  in  an  easv,  con- 
versalional  style.  Get  a  copy  of 
this  90-page  second  edition  for 
$5.95  from  Universal  Radio, 
Inc..  6830  Americana  Pkwy, 
Reynoldsburg  OH  43068-41 13+ 
Call  to  1 1- free  lo  order  (800)  43 1  - 
3939  (order  #0019,  ISBN  1- 
882123-45-X).  or  (614)  866- 
4267  for  more  information. 


Better  Late  Than  Never 

Contact  East's  new  1998  General  Catalog  was  available  in 
January  but  with  our  lead  time  for  announcements ...  well,  any- 
way, it's  a  terrific  color  catalog  chock-full  of  anything  you  might 
need  for  testing,  repairing,  or  assembling  electronic  equipment — 
and  they  offer  same-day  shipping:  next-day  delivery  anywhere 
in  the  US!  That's  right — and  there  must  be  something  in  these 
nearly-300  pages  that  you  can't  live  without.  If  you  haven't  al- 
ready got  your  free  copy,  call  (978)  682-2000;  FAX  (978)  688- 
7829;  or  request  on-line  at  [www.conuteteast.coml. 


72   73  Amateur  Hadio  Today  •  May  1998 


Rduertisers'  Indek 


R.S.#  page 

3S1     Absolute  Value  Systems  ...  47 

68    Advanced  Battery 

Systems  ....... „„.„,  82 

•       All  ElecTromcs  Corp 18 

297     Antique  Electronic  Supply.  73 

\  6    Ast  ro  n  Corpo  ratio  n ^  2 

41  Barry  Electronics  Corp 69 

42  Bifal  Company 65 

56     Buckmaster  Publishing  .....  18 

1  Sfl     Buckma  s  te  r  Pub!  ishing  .....  29 

222    Byers  Chassis  Kits 33 

184     C  &  S  Sales.  Inc 23 

99    Communication 

ooncepis.  inc. , »■■.■.  »*■.*.»,,  *tn 
10     Communications 

Specialists.  Inc 23 

166     Cubex m.  45 


R,S,#  page 

•  Dayton  Hamvention 9 

13     Doppler  Systems... ,...  75 

114     E.  H.  Yosi 27 

7B     Hamsure  .<..*„„.„ 41 

•  Hamtronics,  Inc. .............  CV2 

42     tsotron ....65 

242     Jan  Crystals 13 

156     Japan  Radio  Co CV4 

•  J.  Martin  Systems 41 

•  Kachina 

Communications CV3 

•  Kantromcs „  1 

*/&     Laxevtew ****** •  i« 

■  Maggiore  Electronics  ........  33 

335     Menu  Plus , 5 

86     MFJ  Enterprises 7 


R.S.#  page 

•  Michigan  Radio 39 

160  Micro  Computer  Concepts  45 

1 93     Morse  Tutor  Gold 82 

248     M  otron  E  lect  tonics 59 

248     Motron  Electronics ,....  73 

114      Mr.  Nicd ..27 

•  MultiFAX 65 

•  PC  Electronics 53 

i  "ci  oru-9.  .r....... Ou 

68     Periphex 62 

•  Radio  Book  Shop .....  23 

•  Radio  Book  Shop  „™ 48 

•  Radio  Book  Shop 57 

■      Radio  Book  Shop 59 

•  Radio  Book  Shop 75 

•  Radio  Book  Shop  ..,> 80 

•  Radio  Book  Shop 86 


R.S.#  page 

•  Radio  Book  Shop ,„.,  88 

34     Ramsey  Electronics 11 

254     Ross  Distributing  , IB 

241     Seagon  Company 36 

167     Sescom,  Inc 49 

188     SGC.  Inc. 81 

250     Software  Systems 

Consulting , 33 

69     Spectrum  Electronics  „.<....  29 
141     The  Nicad  Lady 69 

•  Thomas  Miller 13 

269     Tkjertromcs  51 

22    Tri-Ex  Tower 

Corporation 61 

•  Universal  Radio 65 

2  59     Ve  rsate I  Com  m  uni  cati  o  n  s  -  29 
182     Vostek  Electronics 41 


When  you  buy  products  from  these  advertisers,  please  tell  them  that  you  saw  their  ads  in  73. 

Subscribe  to  73  right  now.. .call  800-274-7373  (9-5  Monday-Friday  EST) 


immrnTTi 


310  Garfield  St  Suite  4 

_ .  PO  Box  2748 

ELECTRONICS  Eugene,  Oregon 97402 

..  http://www.motron.com 

Nm  DTMF  Decoder 

$59. 00 

plus  shipping 

The  ToneLogger™ 

DTMF  Decoder  Display  Board  with  ASCII  Serial  Output  decodes  a 
16  DTMF  digits  and  features  a  large  8-digit  LED  display,  an 
amplified  audio  output,  jumper  selectable  Normal  and  High-speed 
decoding,  and  an  ASCII  serial  output  at  9600  baud.  The  56 
character  memory  is  viewed,  without  loss  of  data,  by  scrolling  either 
left  or  right.  Although  a  computer  is  not  required,  the  serial  ASCJI 
output  allows  for  automatic  togging  of  decoded  number  groups. 
Logging  software  for  both  DOS  and  Windows  environments  is 
included  with  each  ToneLogger™  purchase.  The  NSW 
ToneLogger™  is  2-1/4"  x  6"  and  requires  9  VDC  at  a  minimum  of 
150  ma  current, 

ToneLogger™  Assembled  &  Tested  PCB  $59.00 

CAB-3     Audio  &  Computer  Cables 

PMK-1     Plastic  Mounting  Kit 

PS-9/2     9  VDC  @  200  ma  AC  Adaptor 


20.00 
15.00 
10.00 


Visa,  MasterCard,  American  Express,  and  Discover/Novus  accepted. 
COD  $5  (Cash  or  Money  Order  only)  S/H:  $B  USA:  $11  Canada;  $16  Foreign 

Orders:  (800)  338-9058 

Info:  (541 )  687-2118    Fax:  (541 )  687-2492 
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I  wonder  where  con  I 
find  a  2 A3  audio  tube? 
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With  5Q,000\ 
watts  we  can 
broadcast  for 
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C^all  or  fax  today 
for  our  new  60 
page  FREE  catalog 
of  vintage  tubes, 
hard  to  find  parts, 
bonks  and  supplies. 
We  have  everythhig 
you  need  to  build 
new  or  repair  classic 
audio  equipment 
at  prices  you 
haven't  seen  in 
decades. 
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DUTH  MAPLE  AVENUE 
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VISIT   DUR   WEBSITE   AT  WWW.TUBESANDMDRE.CDM 
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AREA 

DAY 

LOCAL 
TIME 

FREQUENCY    I 
(MHz) 

AR-LA-TX 
QCWA  Net 

Monday 

1930 
(2000 

during 
summer) 

146.670 

Boston 

Area  SPOT 

Net 

Friday 

2130 

145.230 

Central  CA 
1     (Fresno) 

Sunday 

2000 

146.940 

Central  NY 

Monday 

2000 

146.880 

Central  OH 

Sunday 

,     2000 

145.490 

Colorado 

Wednesday 

2000 

145.160.  145.460, 
147.225,  224.980 

Dallas/ 
Ft.  Worth 

Wednesday 

i      1945 

147.140 

Derry  NH 

Friday 

2000 

146.850 

Detroit  Ml 

Tuesday 

2000 

145.330.224.580,  ' 
442.800, 
1282,050 

Harrisburg 
PA 

Sunday 

2000 

145.210 

Houston  TX 
Area 

Tuesday 

2000 

147.100 

Kansas 

Sunday 

2000 

145.190            I 

Long  Island 
NY 

Tuesday 

2000 

147.075 

Portsmouth 
NH 

Thursday 

2000 

146.805 

Saco  ME 

Sunday 

2000 

146.775 

SW  Ohio 

Tuesday 

2000 

145.110 

Tucson  AZ 
Area^ 

Wednesday 

1900 

146.880 

Waltham 
MA 

Thursday 

2030 

1 46.640 

Washington 

DC  Area 
1 — 

Sunday 

i 

2100 

l 

146.835 

Table  2.  Local  VHFtUHF  AMSAT  nets. 


HflMSRTS 

continued  from  page  71 

Michigan  AMSAT  Nel  page  can 

be  found  at  [http://wwvv. 
wwnel.com/-jsmyth/intro* 
html  J .  The  Houston  Area 
AMSAT  Nel  Web  page  is  al 
lhttp://www,amsainet,coml, 
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Participation  has  been  on  the 
upswing  in  recent  years. 

The  Houston  connection 

Prior  to  the  attempted  launch 
of  Phase  3 A  in  1 980,  a  group  ol' 
hams  in  Houston  used  to  get  to- 
gether on  two  meters  to  discuss 
their  off  oris  lo  build  antennas 


Photo  A.  The  author,  W5ACM.  handles  net  control  and  bulletins 
for  the  Houston  AMSAT  Net. 


and  equipment  lor  the  first  high- 
orbit,  long-lite  hamsaL  No  one 
had  any  experience  with  ellipti- 
cal orbit  calculations  or  the 
more  stringent  requirements  of 
working  stations  through  a  sat- 
ellite of  this  type,  so  the  discus- 
sions became  a  net,  a  forum  to 
exchange  information.  Phase 
3A  never  made  it  into  orbit  due 
to  a  failure  with  the  Ariane  I 
launch  vehicle,  but  various 
Houston  net  participants  kept 
meeting  on  Tuesday  nights  af- 
ter the  Mid -America  80-Meter 
Nel  to  talk  about  satellite  DX,  ra- 
dio equipment,  and  computers. 
During  the  last  18  years  the  net 
has  thrived,  continued  with  dis- 
cussions and  news  dissemination, 
moved  to  repeaters,  and  tried 
some  interesting  experiments. 

In  an  effort  to  expand  cover- 
age of  the  Houston  AMSAT  Net, 
Craig  Davidson  WD5BDX, 
trustee  of  the  Houston  Net  host 
repealer  on  147.10  MHz.  got 
permission  to  phone  the  net  au- 
dio to  a  commercial,  C-band, 
geostationary  satellite  uplink 
site  that  had  some  free  audio- 
subcarrier  time  available.  It  was 
fun,  merged  in  another  high- 
tech  communications  medium 
to  the  net,  and  brought  in  listen- 
ers all  over  North  America,  In 
order  to  keep  the  operation  on  a 
low  budget,  it  wis  necessary  to 
change  the  day  and  time  of  the 
Houston  Net  to  follow  the 
a  vai  labi  lity  o  f  free  sate  1 1  i  Le  ti  me. 

Over  the  course  of  a  few 
years,  some  stability  was  finally 


reached  with  the  W0KIE  Net- 
work in  Oklahoma.  Mike 
Reynolds'  W0KJE  oilers  inex- 
pensive satellite  uplink  service 
to  a  number  of  groups  involved 
with  ham  and  shortwave  listener 
(SWL)  activities.  For  well  over 
a  vear.  the  Houston  \M  SAT  Net 
has  been  live  on  the  Ku-hand 
satellite  SBS-6,  transponder 
13b*  audio  subcarrier  6.2  MHz, 
SBS-6  is  located  at  74  degrees 
west,  just  next  lo  Galaxy  6.  The 
time  of  die  net  has  moved  to  8 
p.m.  Central  lime,  and  is  now  on 
Tuesday  nights,  an  hour  before 
the  regional,  80 -meter,  Mid- 
America  AMS  AT  Net,  The  Hous- 
ton group  has  had  several  net 
control  stations  over  the  years. 
With  plentv  o\  help  from  others. 
1  have  been  the  primary  NCS  far 
the  past  few  (see  Photo  A). 

A  lot  of  hums  have  satellite- 
TV  systems  and.  if  they  have 
Ku-band  capability;  can  tune  in 
the  Houston  Nel  with  ease.  For 
others,  there  are  alternatives. 
Bruce  Paige  KK5DO  had  been 
experimenting  with  real-audio 
via  the  Internet  in  addition  to  his 
duties  as  the  station  in  command 
of  the  uplink  feed  audio  (see 
Photo  Bi.  The  real-audio  feed 
worked  hut  was  difficult  lo 
maintain  and  somewhat  erratic. 
Another  Houston  ham,  Greg 
Rice  KB50AT,  came  forward  to 
provide  the  Internet  connection 
through  his  Internet  site  at 
[greggo.com |*  Linking  to  the 
live  feed  (or  to  check  out  the 
previous  week's  net*  is  done 


Photo  B.  Bruce  Paige  KK5DO  is  counted  on  for  Internet  check- 
ins,  real-audiot  and  geosat  audio  control. 


through  ihe  Houston  AMSAT 
Net  Web  page  [www.amsamct. 
com].  The  real-audio  feed  has 
never  been  better  and  check-ins 
from  around  the  world  have 
been  common. 

A  number  of  groups  around 
North  America  have  taken  the 
initiative  to  capture  the  satellite 
or  internet  feed  and  put  it  out 
over  their  local  VHF  and  UHF 
repeaters.  A  list  of  these  can  be 
found  at  the  Houston  AMSAT 
Net  Web  page.  George  W1ME 
and  Dana  K4LK  were  a  few  of 
the  first  hams  to  connect  re- 
gional VHF/UHF  repeater  net* 
works,  in  New  England  and 
Florida  respectively,  to  the 
Houston  Net. 

Vem  Jackson  WA0RCR  in 
Missouri  records  the  Tuesday 
net  for  later  distribution  on  160 
meters.  Every  Saturday  night  at 


9  p.m.  Central,  Vern  carries  the 
Tuesday  audio  on  1860  kHz 
AM.  Although  if  s  not  "real- 
time," it  has  become  popular 
with  a  growing  number  of  hams 
in  the  central  US. 

Nets  are  supposed  to  be  inter- 
active, and  the  Houston  AMSAT 
Net  is  no  exception — it's  just 
different.  Houston  hams  can 
check  in,  ask  questions,  and 
make  announcements  through 
the  local  two-meter  machine. 
They  can  also  see  the  NCS  on 
amateur  television  (ATV) 
through  the  Houston  Amateur 
Television  Society  (HATS)  re- 
peater on  42 1 .25  MHz.  Those 
listening  via  the  Internet  or  com- 
mercial satellite  feed  can  use 
other  methods  to  do  the  same. 
Bruce  KK5DO  monitors  the 
Internet  Relay  Chat  (IRC)  site: 
ire,  /server  ire. Chelmsford. 


Photo  C.  Marry  Smith  WD5DZC  takes  care  of  phone  check-ins 

and  material  content. 


com?66671  /channel  #amsai.  He 
can  also  receive  E-mail  during 
the  net  at  [KK5DO@amsat.org  |, 
Snapshots  of  the  HATS  ATV  can 
be  viewed  on  the  Internet  at 
[tutp://ww  w,stevens,com/H  ATS  ]. 
The  picture  is  updated  every  two 
minutes  using  "web-cam." Those 
who  are  not  local  and  not  on  the 
Internet  can  call  in  via  phone  at 
(713)  467-9870.  Marty  Smith 
WD5DZC  collects  information 
for  the  net  and  takes  the  phone 
check-ins  (see  Photo  C). 


The  availability  of  the  Hous- 
ton AMSAT  Nel  via  these 
many  forms  is  dependent  on 
the  volunteers  who  take  their 
time  to  make  it  happen,  as  well 
as  ihe  use  of  ihe  commercial 
connections.  From  these  ex- 
periments, the  group  hopes  to 
find  the  besi  and  most  effec- 
tive means  to  distribute  infor- 
mation about  our  favorite 
hobhy,  radio  via  hamsats. 
Check  out  the  net  listings  and 
join  us! 


Radio  Bookshop 


Phone  800  27^7373  or  601  ¥24-0058.  PAX  60^924  K6I*.  «r  see 
ordering  inf<*rtu[ion 


wdtv  Inrm  on  j\age  KS  For 


Rene's  Books 


NASA  Mooned  America.  Rene  makes  an  airtight  ease  thai  NASA 
never  landed  anyone  on  the  moon,  Ridiculous,  of  course,  so  maybe  you 
can  be  the  first  to  find  fault  with  Renews  30  "gotchas.**  He  sure  convinced 
Wayne.  $28, 

The  Last  Skeptic  of  Science.  Rene  blows  holes  in  one  cherished  sci- 
entific dogma  after  another.  Do  you  believe  there  have  been  ice  ages? 
Thai  the  moon  causes  the  lides?  That  the  iron  core  of  earth  causes  its 
magnetic  field?  Thai  the  transmutation  of  elements  is  difficult?  Another 
$28  well  spent- 


TRANSMITTER  LOCATION 


New  fixed  site  direction 

finders  provide  2  degree 

accuracy,  and  include 

software  tor  triangulation  from 

a  central  control  site.  Mobile 

versions  also  available  covering 

50MHz  to  1  GHz 


Doppler  Systems  Inc. 

>  Box  2780  Carefree,  AZ  85377 
Tel:  (602)  48S-9755    Fax:  (602)  488-1295 

www.dopsys.com 

European  Marketing  Director  Denis  Egan 

PO  Box  2,  Seaton,  Devon  EX  12  2YS  England 

Tel  &  Fax:  44  1297  62  56  90 
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Number  75  on  your  Feedback  card 


Radio  Direction  Finding 


Joe  Moell  RE.  KOOV 
R  O.  Box  2508 
FullertonCA  92337 
Homingin@aol.com] 
http://mennbers,aofcom/ 
lomingin/] 


Build  an  offset  attenuator 

Has  your  club  held  its  llrsi 
hidden  transmitter  hum  of  this 
spring  vol?  hi  recent  months, 
"Homing  In"  has  thoroughly 
covered  special  transmitters. 
Controllers,  and  portable  anten- 
nas lor  radio  direct  ion  Undiiiii 

•ha 

(RDF).  With  these  items  and  die 
two-meter  handie-talkies  that 
almost  all  hams  own  nowadays, 

your  club  is  almost  completely 
equipped  to  start  on -Toot  fox 
hunting,  somen  tries  called  Ion 
tailing,  radio-orienteering  or 
A  RDF  But  before  voure  readv 
to  iio  out  and  briny  home  the  tm- 
phies.  you  will  need  one  more 
accessory. 

The  fox's  signal  at  the  start  of 
a  hunt  may  tickle  your  receiver 
with  only  a  fraction  of  a  micro- 
volt. But  when  you  gel  in 
close,  your  handheld  could  get 


Photo  A  w  This  offset  attenuator 

for  two-meter  fox  hunts  is  easy 
to  build  from  parts  yon  can 
probably  buy  in  your  home 
town.  Photos  by  author. 
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pounded  with  nearh  a  volt  of 
RF,  e\en  if  the  transmitter  is 
running  low  power.  The  S-meter 
circuit  of  a  typical  VHF-FM  rig 
won't  help  you  get  bearings  at 
that  level,  h  probably  reaches 
full  scale  at  10  microvolts,  giv- 
ing only  about  30  dB  range  from 
minimum  to  maximum.  Limited 
ran^e  is  mux!  because  it's  eus\ 
to  see  the  meter  peaks  when  you 
swing  a  directional  antenna,  but 

it"s  bad  because  your  meter  will 
May  pinned  when  the  signal  is 
strong. 

An  RF  attenuator  is  a  device 
that  goes  between  antenna  and 
receiver  to  reduce  the  signal 
strength  down  to  within  the 
range  that  the  receiver  S-meter 
can  handle.  Without  one,  you 
may  think  you're  close  to  the 
fox  when  indeed  you're  still 
far  away,  and  you  won'l  be 
able  to  get  close  enough  to  a 
camouflaged/hidden  T  to  iden- 
tity it.  The  amount  of  attenua- 
tion should  be  adjustable  so  that 
sou  can  add  from  just  a  little 
\\  hen  your  S-meter  first  pins,  up 
to  a  lot  as  \ou  get  within  a  few- 
feet.  Special  A  RDF  receivers 
used  by  champion  fox  hunters 
have  electronic  attenuation  huilt 
in.  but  ordinary  handie-talkies 
don't.  Adding  it  would  require 
major  micro-surgery  in  the  HT. 

To  solve  leakage,  QSY 

External  resistive  { sometimes 

called  "passive")  attenuators  are 
papular  for  mobile  T-hunts. 
They  have  several  shielded  sec- 
tions, each  with  resistors  to  soak 
up  the  RF  signal  and  a  switch  to 
put  the  section  into  and  out  of 
the  line.  But  the\  are  not  the  an- 

■ 

swer  for  on-foot  hunts,  because 
handie-talkies  and  scanners  are 
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notorious  for  poor  case  shield- 
ing. A  passive  attenuator  cuts 
down  the  RF  voltage  into  the 
antenna  jack,  but  strong  signals 
will  still  penetrate  the  case  and 
pin  the  S-meter. 

A  better  way  to  get  bearings 
on  nearby  foxes  with  HTs  is  to 
convert  the  strong  on -frequency 
signal  into  a  weaker  off- fre- 
quent') signal.  Then  vou  can 
tune  your  receiver  to  the  offset 
signal  and  measure  ii^  strength 
versus  direction,  either  wiih  a 
dedicated  RDF  antenna  or  the 
"bodv  shield "  maneuver. 

w 

When  this  type  of  device  was 
originally  described  six  vears 
ago  by  Anjo  Eenhoom  PA0ZR. 
it  was  called  an  active  attenua- 
tor. Since  there  are  other  kinds 
of  attenuators  that  are  also 
called  "'active,"  1  prefer  to  call 
it  an  offset  attenuator.  Thai  term 
describes  how  it  solves  case 
leakage  by  offsetting  the  signal 
frequency.  An  offsei  attenuator 
consists  of  a  local  oscillator 
(LO)  connected  to  a  diode  mixer 
through  the  attenuation  control 
The  higher  the  LO  level,  the 
higher  the  amplitude  of  the  off- 
set signal  applied  to  the  receiver. 
To  increase  attenuation,  de- 
crease the  LO  signal  into  the 
mixer  with  the  control 

The  offset  attenuator  of 
Photo  A  is  so  easy  to  build  that 
it  makes  a  good  project  for  ev- 
ery member  of  your  club,  espe- 
cially if  experienced  builders 
help  out  the  first-timers,  You  can 
obtain  all  parts  for  about  $20 
from  vour  local  Radio  Shack™ 
store.  RS  part  numbers  for  the 
components  are  included  in 
Table  I.  the  parts  list.  All  items 
should  be  in  local  stock  except 
XI t  which  will  be  shipped  di- 
rectly to  you  a  few  days  after 
you  order  it  at  the  local  store. 
There's  nothing  about  these 
items  that  is  exclusive  to  The 
Shack,  You  should  be  able  to 
find  equivalents  for  all  of  them 
at  most  electronics  parts  outlets, 
and  perhaps  at  lower  prices. 

Nowadays,  hams  expect  a 
special  circuit  board  for  every 
ham  construction  project.  Not 
this  one.  There  is  so  little  wir- 
ing that  it  simnlv  isn't  nccessarv 
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Parts  List 

CI, 

C2 

470  pF  ceramic  disc 
(RS#  272-125) 

C3 

,0047  pF  ceramic 
disc  (RS#  272-1 30) 

R1, 
R2 

2.2  k  1/4  W 
(RS#27M325) 

R3 

4.7  k  1/4  W 

(see  text) 

D1 

1N4 148  diode 

(RS#  276-1 122) 

J1 

UG-1094  BNC  socket 
{RS#  278-105) 

VR1 

5  k  audio  taper 
potentiometer 
(RS#  271-1720) 

S1 

Toggle  switch 
(RS#  275-625A) 

U1         7805  regulator.  +5  V 


X1 


(RS#  276-1770) 

4.0  MHz  oscillator 
(RSU1321221) 


Enclosure  and  board 
(RS#  270-283) 

Battery  connector 
(RS#  270-325) 

Knob  (RS#  274-424) 

BNC  Cable  (RS#  278-964} 


Table  /.  Parts  list  for  the  offset 
attenuator. 


\  universal  project  board  works 
just  fine.  I  used  Radio  Shack 
#270-283.  which  is  a  2-  \  3- 
1/4-  x  1-3/8-inch  plastic  box 
uilh  an  aluminum  cover  and  a 
pre -drilled  1-7/K-  x  3 -inch  cir- 
cuit board  mounted  inside.  J 1  is 
a  BNC  connector  to  mate  with 
the  cable  from  your  RDF  an- 
tenna. The  output  cable  has  a 
BNC  plug  to  match  the  antenna 
connector  of  manv  handhclds.  If 
your  antenna  or  radio  uses  differ- 
ent connectors,  make  changes 
accordingly. 

Radio  Shack  carries  two  types 
of  rotary  potentiometers,  linear 
taper  and  audio  taper.  Audio 
taper  is  best  for  VR I  because  it 
spreads  out  the  high  attenuation 
values  on  the  dial  when  \  ou  wire 
it  so  that  hinh  attenuation  i^  on 


Photo  B.  interior  of  the  attenuator  showing  a  rear  view  of  the  t ir- 
ntit  board  before  final  assembly. 


the  counterclockwise  end,  like 
a  volume  control.  If  you  don't 
luive  a  slock  of  quarter-watt  re- 
sistors in  your  junk  box,  buy  the 
five-pack  of  2.2  k  resistors.  For 
R3,  use  two  of  the  2.2  k  resistors 
connected  in  series. 

SI  is  a  subminiature  toggle 
switch,  It's  easy  to  accidental  I  \ 
bump  it  to  the  ON  position  when 
you  pilch  the  unit  into  the  back 
seat  after  the  hunt.  If  you  are 
good  at  making  square  holes, 
you  can  replace  SI  with  a  slide 
switch  to  minimize  the  chance  of 
accidentally  run-down  batteries. 

Step-by-step  construction 

Cut  the  shall  of  potentiometer 
VR1  to  5/8  of  an  inch,  as  mea- 
sured from  the  otii side  end  of  the 
bushing,  Following  Photo  B. 
drill  a  5/1 6-inch  hole,  one  inch 
from  ihe  lop  edge  of  the  circuit 
board,  centered  hciu  een  the  left 
and  right  edges.  Drill  holes  in 
the  box  for  the  coax  receptacle 
(Jl )  and  the  RG-58  output  cable 
i  .i  BXC  jumper  cable  with  one 
connector  cut  offh  Drill  a  hole 
for  power  switch  S I  in  the  lower 
left  side  such  thai  ihere  is  plenty 
of  room  for  the  hallery  and  VR 1 
when  everything  is  assembled. 
Mount  VRI,  Jl,  and  Sh  ori- 
ented as  shown.  The  copper  etch 
on  the  circuit  board  goes  on  the 
same  side  as  the  body  of  the 


potentiometer  toward  the  interior 

of  the  box. 

Strip  the  center  conductor  and 
braid  of  I  he  output  cable  as 
shown,  Solder  a  one-inch  bare 
wire  to  the  n round  lun  of  J I  and 
connect  one  end  of  C I  to  the 
center  pin  of  J 1.  Extend  the  bare 
wire  and  unconnected  end  of  C"  I 
upward-  to  be  connected  later. 

Mount  UK  XL  DK  CZ  and 
the  three  resistors  on  the  top  (no 
copper)  side  of  the  board  with 
the  leads  extending  through 
holes  lo  the  copper  etch  side,  per 
Photo  C.  Install  two  terminal 
pins  IRS  #276- 1987)  on  the  in- 
put  (signal  and  ground)  for  later 
connection  to  Jl,  and  two  pins 
on  the  output  side  for  the  wir- 
ing to  P I ,  Wire  the  pins  and  all 
the  pans  on  the  board  per  the 
schematic  diagram,  Fig,  I.  Tie 
all  the  ground  nodes  together 
with  bare  wire.  Install  C3  on  the 
rear  of  the  board  from  the  clock- 
wise lug  of  VRI  to  ihe  crystal 
oscillator  output.  Use  insulated 
wire  for  jumpers  and  the  regu- 
lator output. 

The  crystal  oscillator  is  de- 
signed to  fit  in  the  same  board 
space  as  a  14-pin  dual-inline  IC. 
One  corner  is  squared  instead  of 
rounded,  corresponding  u>  the 
location  of  pin  1.  which  has  no 
internal  connection.  There  is 
also  a  marked  dot  on  top  of  the 
cover  at  this  location.  Counting 


clockwise  from  that  pin  as 
viewed  from  the  bottom  side  of 
the  oscillator,  the  next  pin  (7)  is 
ground,  the  next  (8)  is  the  out- 
put, and  the  next  (14)  is  supply 
+5  V. 

Wire  the  battery  connector 
and  SI  into  the  circuit.  If  you 
have  a  voltmeter,  tarn  on  SI  and 
check  for  +5  V  at  the  regulator 
output  pin.  If  you  have  an  oscil- 
loscope, verify  a  5-V  peak-lo- 
peak  square  wa\  e  at  the  i  isci  llator 
output  pin.  Turn  oil  SI  when 
you  are  finished. 

Now  it's  time  to  put  h  all  to- 
gether. Solder  the  center  con- 
ductor and  shield  of  the  output 
cable  to  the  output  terminal  pins 
on  the  etch  side  of  the  board.  Put 
the  hoard  in  the  box.  extending 
the  leads  from  J I  through  the 
holes  on  the  top  left.  With  the 
board  mounted  in  place  with 
two  supplied  screws,  tack-sol- 
der the  J  J  leads  to  the  input  ter- 
minals. Drill  a  5/16-inch  hole  in 
the  aluminum  box  cover.  1-1/16 
inches  from  the  top.  centered 
between  left  and  right,  to  clear 
the  shaft  of  VRL  Make  cover 
labels  usins  your  favorite  tech- 
nique.  then  install  the  eo\  er  and 
knob. 

Antidote  lor  overload 

Using  an  offset  attenuator  for 
on-foot  fox  hunting  is  easy  and 
efficient,  once  vou  gel  the  bans 
of  it  An  S-meter  on  your  re- 
ceiver is  a  big  help  in  getting 
RDF  bearings  with  this  attenu- 
ator and  a  small  beam  or  quad. 
but  it  is  not  mandatory.  You 
can  open  the  squelch  and  use 
the  quieting  properly  of  FM 
signals  to  get  a  good  idea  of 
signal  direction. 

At  first,  get  bearings  on  the 
fox's  frequency  with  S I  turned 
on.  Start  with  the  dial  full  clock- 
u  isc,  which  is  minimum  attenu- 
ation (about  4  dB).  Increase 
attenuation  as  necessan  b\ 
turning  the  knob  counterclock- 
wise. When  it  reaches  the  stop. 
you  have  attenuated  ihe  signal 
about  20  dB. 

When  this  isn't  enough  at- 
tenuation, tune  your  receiver  up 
or  down  to  the  first  offset  fre- 
quency. (Examples:  146,565  + 


Photo  C,  The  vin- it  it  hoard  is 
installed  and  the  input  wires 
are  attached  to  terminal  pins. 


4.0  =  150.565  or  146.565  -  4,0 
=  142.565 J  Return  VRI  to  lull 
clockwise,  which  is  the  equiva- 
lent of  about  -30  dB,  and  con- 
tinue the  hunt,  increasing 
attenuation  as  you  approach.  By 
ihe  time  you  reach  100  dB,  you 
should  be  within  a  few  feet  of 
l he  signal  source,  depending  on 
its  power  and  anlenna  configu- 
ration. Considerably  more  than 
I  ( )0  dB  effeeth  e  attenuation  can 
be  achieved  with  this  unit,  but 
that  was  the  limit  of  ihe  calibrat- 
ing I  could  do  with  my  milliwatt 
VI  IF  signal  generator. 

This  offset  attenuator  can  be 
used  with  any  VHF  transceiver 
or  scanner  radio  that  has  a  re- 
movable antenna.  Provisions  for 
attaching  lo  sets  with  integral 
antennas  i  such  as  the  Alinco  DJ- 
C  IT  and  DJ  SI  IT)  are  not  in- 
cluded. The  receiver  must  have 

Continued  on  page  78 


a         di        a. 

47E0F         IMM      470** 


Fig*  /-  Schematic  diagram  of 
the  offset  attenuator. 
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sufficient  frequency  coverage  to 
permit  tuning  it  4  MH2  away 
I  mm  the  hunt  frequency.  If  your 
handheld  does  not  have  an  ex- 
tended range  receiver  (the  Ra- 
dio Shack  HTX-202  is  an 
example),  find  a  lower  fre- 
quency oscillator  module.  Radio 
Shack  sells  a  1 .8432  MHz  mod- 
ule (RSU  11521205).  it  is  not 
easy  to  quickly  add  or  subtract 
I  .84  32  to  the  hunt  frequency  in 
your  head,  so  calculate  and  pro- 
gram the  proper  offset  frequency 
into  a  memory  channel  in  your 
handheld  before  the  hunt. 

The  current  drain  of  this  unit 
is  27  mA.  so  expected  battery 
life  is  about  15  hours.  CMOS 
oscillators  that  have  much  lower 
current  drain  ihan  the  Ciystek 
unit  sold  by  The  Shack  are  avai  i- 
able.  so  check  other  parts  sup- 
pliers. 1  found  a  2  MH/  module 
at  Fry's  Electronics  that  draws 
less  than  I  rnA+  Another  wav  to 
improve  battery  life  is  lo  replace 
Ul  with  a  "low  dropout"  regu- 
lator such  as  the  LM293 1 A2- 
5.0.  This  makes  it  possible  lo 
use  nine- volt  batteries  down  lo 
about  5,5  V  instead  of  7,5  V, 

Offset  attenuator  operation 
may  be  degraded  on  frequencies 
thai  are  an  exact  multiple  of  the 
oscillator,  such  as  144.0  and 
148,0  MH/.  If  there  is  a  strong 
communication  or  paging  trans- 
mitter that  offsets  onto  the  fre- 
quency you  are  monitoring,  you 
may  experience  cross-modula- 
tion interference.  An  example 
would  be  QRM  from  NOAA 
weather  radio  on  162.55  MHz 
when  you  are  hunting  a  146.55 
MH/.  signal  by  listening  on 
150,55  MHz-  This  effect  is 
worse  with  odd  multiples  of  the 
oscillator  frequency  and  oscil- 
lators below  4  MHz. 

Avoid  transmitting  through 
this  attenuator.  Your  antenna 
will  emit  strong  spurious  signals 
and  you  may  burn  out  DL  Set 
the  power  output  down  to  the 
lowest  possible  level  on  your 
handheld.  Fortunately,  if  you 
forget  and  cause  a  failure,  re- 
pairs are  easy  and  inexpensive. 
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There  is  no  isolation  between 
the  mixing  diode  and  your  an- 
tenna. Offset  signals  not  only  go 
into  vour  receiver,  but  ihe\  also 
go  back  to  your  RDF  antenna, 
where  l hey  are  radiated.  This 
may  cause  cross-modulation 
QRM  to  nearby  receivers,  even 
outside  the  ham  bands,  when 
you  arc  very  close  lo  the  fox 
antenna. 

Remember  that  an  offset  at- 
tenuator does  not  greatly  reduce 
the  level  of  on-frequency  signal 
into  your  radio,  so  it  does  not 
provide  protection  for  your 
receiver's  front  end.  If  you 
touch  your  RDF  antenna  to  the 
antenna  of  a  powerful  fox 
transmitter,  you  may  damage 
both  the  receiver  and  the  offset 
attenuator 

Championships  on  the 
horizon 

I  lie  first  International  Amateur 
Radio  Union  (IARU)  Region  2 
(North  and  South  America)  fox 
hunting  championship  has  come 
a  big  step  closer.  At  January 
meetings,  the  ARRL  Executive 
Committee  and  Board  of  Direc- 
tors approved  a  motion  that 
strongly  supports  the  develop- 
ment ol  radio-orienteering.  It 
authorized  the  ARRL's  presidenl 
to  appoint  an  ARDF  coordina- 
tor for  the  purpose  of  promot- 
ing this  radiospon  in  the  United 
Stales,  in  concert  with  IARL 
leaders  and  member-societies 
here  in  Region  2  and  in  other 
parts  of  the  world.  Presidenl 
Stafford  asked  me  to  serve  as  the 
first  USA  ARDF  coordinator 
and  I  accepted.  I  look  forward 
to  working  with  ARRL  leaders 
and  many  "Homing  In"  readers 
to  increase  awareness  and  partici- 
pation in  ARDF  activities  all  over 
the  countrv  and  the  Americas. 

You  can  see  the  entire  ARRL 
resolution  and  learn  more  about 
plans  for  the  1999  IARU  Region 
2 Championships  by  \  isiling  the 
"Homing  In"  Web  site.  Don't 
worry  this  does  not  change  an\  - 
thing  about  these  "Homing  In" 
columns.  I  plan  to  continue 
bringing  you  news  and  projects 
for  all  kinds  of  RDF  every 
month  in  7<  Magazine. 
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P,  O.  Box  473 
Stevenson  MD  21153 
[ajr@ari.net] 


Tie  an  inky  ribbon  'round 
the  platen,  please! 

In  past  months,  we  have  been 
looking  at  many  high-tech  RTTY 
items,  from  computer  software 
to  the  Internet,  from  packet  in- 
terfacing to  frequency  search 
engines.  This  month,  a  giant 
step  into  our  roots,  with  a  look 
at  teleprinter  ribbons. 

Several  readers  have  asked 
about  the  availability  and  main- 
tenance of  ribbons  for  mechani- 
cal teleprinters. 

For  example.  Stanley  Wilson 
AK0B  has  been  looking  for  a 
source  of  teleprinter  ribbons  as 
well  as  a  way  to  "refresh"  a 
dried-out  ribbon. 

Casting  about  a  bit,  ihere  re- 
ally are  quite  a  few  sources, 
even  today.  Ibr  teleprinter  rib- 
bons. Several  mail-order  fimis 
stock  ribbons  for  everything 
from  an  old  Model  IS  through 
the  Model  43  and  beyond.  Be  on 
Lhe  lookout  for  Best  Impres- 
sions. Global  Office  Supply,  and 
DARTEK  of  Naperville  IL 
[http://w ww.dartek.com/]  as 
possible  sources. 

Of  course,  old  Underwood 
typewriter  ribbons  have  always 
been  the  traditional  replacement 
ribbon  to  pick  up  at  the  office 
supply  house  lor  your  Model  15 
or  Model  19, 

If  you  have  one  of  lhe  major 
office  supply  houses  nearby, 
such  as  Staples,  Office  Max,  or 
Office  Depot,  be  aware  that, 
for  example,  a  Dataproducts 
#R3300  all-black  ribbon  is 
available  and  fits  the  Teletype* 
Model  28  series.  The  Petikan 
brand  ribbon  number  Z470  is 
specified  for  the  Okidata  series 
SO.  8 1.  and  82  dot  matrix  print- 
ers, and  is  fine  for  Teletype 
Models  28.  32.  33,  and  perhaps 
others. 


Now,  just  in  case  someone 
should  try  to  sell  you  a  bunch 
of  old  surplus  Teletype  ribbons. 
sealed  in  a  cellophane  bag,  "just 
say  *no/"  Cellophane  is  hardly 
impermeable,  and  many  such 
ribbons  have  been  tossed  out  as 
dried  out  and  unusable, 

There  is  a  question  about  the 
relative  merits  of  the  traditional 
cotton  ribbons  and  some  of  the 
newer  ones,  which  are  often 
nylon  or  rayon.  Willi  limited 
usage  you  won't  notice  much 
difference  between  cotton  and 
the  rayon  or  nylon  types,  but 
the  nylon/rayon  ribbons  print 
much  lighter  than  the  cotton 
ones.  Many  of  the  32s,  33s,  and 
38s  don't  provide  much  of  a 
"smack"  for  the  t>  pew heel  to 
make  an  impression,  so  to  make 
up  for  this,  many  folks  misadjust 
the  mechanism — which  wears 
otii  the  ribbon,  typcwhcel,  and 
print  hammer  more  quickly. 

The  supplies  practice  for  Bell 
System  Telet\  pe writers  specifies 
that  ribbons  used  for  Models  15 
through  37  be  made  of  cotton 
and  be  inked  from  medium 
throueh  heaw. 

Years  ago.  ribbon  wear  was 
evaluated  on  Model  35ASR  ma- 
chines in  use  at  the  Aiklresst  igraph- 
Mulligraph  Co.  The  question 
was,  just  how  did  cotton  ribbons 
compare  to  the  nylon/rayon 
type,  The  results  varied  by  ma- 
ehine  and  operator,  and  the 
number  of  copies  in  the  forms. 
However,  on  average,  the  nylon/ 
rayon  inks  would  be  used  up  in 
about  two  to  three  weeks,  whereas 
the  cotton  heavy -inked  ribbons 
would  last  fi\x  to  si.v  weeks  or 
more. 

If  you  have  an  old  ribbon  ( and 
who  running  teleprinters  doesn't 
have  at  least  one  on  the  shell".'). 
you  may  have  thought  of  trying 


to  restore  il  to  function.  Manv 
folks  have  tried  contact  cleaner 
spray  or  WD-4U  lubricant.  A 
light  spray  of  either,  allowed  to 
"wick  into"  the  ribbon,  can  re- 
store the  function  for  manv 
hours.  They  do  evaporate  after 
a  while,  though,  so  you  may 
have  to  repeal  the  process*  A 
more  standard  "rejuvenator"  i'or 
cild  ribbons  is  glycerin.  You  can 
normally  buy  it  at  your  local 
pharmacy.  Just  put  a  few  drops 
onto  the  edge  of  the  reel,  and  let 
it  seep  in. 

On  the  other  hand,  you  might 
actually  want  to  try  re-inking  an 
old  ribbon.  While  there  once 
were,  and  still  may  he  available 
on  i he  surplus  market,  real  tele- 
printer ribbon  re-inkers,  several 
folks  have  hied  some  new  ideas. 
There  are  those  who  ha\  e  picked 
up  stamp  pad  re- inkers  and  are 
experimenting  with  those  to  re- 
ink  ribbons.  Another  fellow 
wrapped  one  of  the  ribbon  guides 
on  the  machine  with  a  piece  of 
Ml  then  soaked  the  fell  with 
stamp  pad  ink.  using  a  dropper. 

Apparently  the  cotton  rib- 
bons take  more  ink  but  wear 
out  more  quickly,  while  the 
nylon  ones  last  longer  but  hold 


less  ink.  I  guess  if  s  all  what  you 
get  used  to. 

My  sincere  thanks  to  Stanley 

Wilson.  Don  Robert  House, 
Daniel  T«  Ruth,  David  Ross,  Bill 
Nelson,  Edward  Greeley.  Jack 
Hart,  Boh  Roehrig,  Richard  M. 
Gillingham.  Steve  Rohrer,  Bud 
KV7G,  and  the  others  who 
added  thoughts  to  this  thread.  I 
look  forward  to  hearing  from 
you  all,  as  well. 

Now,  I  can't  stav  awav  from 
llie  more  modern  for  long,  so  let 
me  respond  to  a  question  posed 
by  John  Buivh  WBoGHA  i  for- 
merly WN6GHA  i,  who  wrote: 

Td  like  to  pose  a  question  to 
\ou,  based  on  the  unique  posi- 
tion that  you  have  which  allows 
you  access  lo  so  many  of  the 
Green  Keyers  out  there  .,. 

"Let's  say  1  had  the  traditional 
(before  SoundBlaster*)  RTTY 
setup  where  I  had  aTU  of  some 
sort  driving  the  'usual'  60  mA 
loop  in  which  a  page  printer  and 
maybe  a  TD  (tape  reader)  or 
some  such  were  hooked  in  se- 
ries, just  as  God  had  intended, 

"And  now  it's  1998,  and  I 
have  this  brand  new  PeeCee 
'IBM-Compatible*  thing  in  the 
shack.  I  have  decided  that,  in  the 


2 1  short  months  before  all  of  the 
world's  computers  die  from  the 
Y2K  problem,  I  want  to  hook 
this  PeeCee  thing  in  series  wiih 
the  loop  that  "runs'  the  rest  of 
the  RTTY  Liear  here  in  the  shack, 

"Setting  aside  for  the  duration 
of  this  conversation  all  of  the  is- 
sues of  interfacing  the  PeeCee  to 
the  loop,  I  know  that  I  will  need 
some  sort  of  software  to  allow  the 
PeeCee  to  both  send  and  receive, 

"My  question  to  you  is  this — 
what  are  the  more  popular  pro- 
grams out  there  to  perform  these 
functions? 

"Tm  most  interested  in  pro- 
grams that  are  still  available  and 
hopefully  supported'  or  at  least 
well  documented. 

The  number  of  additional 
features  such  as  multiple  type 
fonts  and  three- language  spelling 
features  are  not  I  hat  important. 

"Of  particular  interest  would 
be  your  recommendation  of 
those  programs  to  slay  auax 
from  for  whatever  reasons!" 

Well.  John,  ihere  are  any 
number  of  programs  which  are 
around  and  can  fill  vour  needs. 
There  are  simple  programs  like 
TRTY  and  AutoRT.  both  of 
which  are  on  the  first  disk  of  the 


RTTY  Loop  Collection  and  can 
run  RTTY  with  a  plain  terminal 
unit  and  simple  interface  to  the 
computer.  Many  hams  have 
used  HamComm  with  quite  a 
bit  of  success,  and  there  are 
oilier  programs  like  RAFT  and 
RTTY12G  which  will  also  run 
with  only  an  external  terminal 
unit.  The  nice  thing  is  that  all  of 
these  programs  are  easily  avail- 
able, either  on-line  at  various 
sources  or  as  part  of  the  RTTY 
Loop  Software  Collection,  Cheek 
the  RTTY  Loop  1  lome  Page,  at 
Ihttp://www2.artJiet/ajr/rtl>7] 
for  the  complete  listing  of  soft- 
ware available,  and  follow  the 
simple  directions  to  obtain  a 
program  disk.  Readers  without 
Internet  access  can  send  a  self- 
addressed,  stamped  envelope  to 
the  snail-mail  address  at  the  top 
of  this  column  for  a  printed  list* 
ing  and  instructions.  I  trv  to  in- 
elude  new  finds  as  [hey  surfa*. 
so  stop  back  every  now  and 
again  and  have  a  peek. 

Next  month,  more  of  interest 
to  you  and  me,  as  we  continue 
to  look  at  this  unique  facet  of 
amateur  radio  and  this  column 
completes  its  Iwenty-firM  vear 
of  publication! 


Letters 
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woods,  in  ins  to  gel  Ehe  "code 
codgers "  to  help  upgrade  skills 
is  nearly  impossible.  They'd 
rather  sit  and  talk  about  the 
"good  old  days"  and  whine 
about  how  terrible  everybody 
else  is.  I  am  fortunate  that  my 
club  does  have  a  pretty  strong 
group  thai  does  help  out.  We 
have  a  group  of  20  or  so  that  are 
all  hard  at  work  upgrading  our 
skills  thanks  to  the  folks  will- 
ing to  help  out.  (3)  I  don't  know 
how  to  respond  to  your  com- 
plaints about  the  ham  w  ho  wants 
to  really  talk  to  the  izu\  on  the 
other  end  of  the  radio  wave.  I 
thought  thai  this  hobby  was  about 
communicating  with  people.  If 
the  two  parties  want  to  rag-chew 
about  their  kids,  who  die  hell  are 
you  to  feel  put  upon?  Spin  the 


and  find  someone  else  to 
talk  to  if  all  you  want  to  do  is 
exchange  call  sign  and  RST. 

Wa\ne.  I'm  ulad  that  folks 
like  Doc  are  a  minority.  As  I've 
learned  code,  built  my  antennas, 
installed  equipment  and  oper- 
ated over  the  last  year,  V  ve  met 
nice  supportive  folks  on  the 
bands  (particularly  the  CWers). 
1  had  only  one  guv  throw  up  his 
"hands"'  with  my  code  about  a 
week  after  I  got  my  Tech  Plus, 
Heck.  I  didn't  blame  him  a  bit. 
I  was  terrible!  But  all  those 
many  people  that  stuck  with  me 
are  appreciated  and  you  can  be 
sure  that  I'll  he  around  to  help 
others  setting  started.  When  the 
hobbv  nets  so  frustrating  that  I 
have  to  snivel  in  a  national 
magazine.  I'll  find  something 
else  to  do, 

Ed.  note:  We  published  the 
"Letter  From  Down  East"  as  a 
humorous  piece,  but  ... 


Howard  White  VE3GFW. 

Here's  a  letter  I  wrote  to  QST.  I 
doubt  they  will  print  it. 

"Dear  Sirs:  1  have  been  a  life 
member  of  the  American  Radio 
Relay  League  for  more  than  25 
years.  I  recall  that  ham  radio 
was  once  the  leader  in  techno- 
logical innovation.  Because  o\^ 
this  leadership,  il  was  the  begin- 
ning of  my  interest  in  electron- 
ics in  the  1950s.  In  the  las!  few 
years,  my  own  interests  have 
been  in  the  applications  of  com- 
puter systems  and  my  interest  in 
radio  has  for  the  most  part  heen 
supplanted  in  the  mid-1960s  by 
more  innovative  technologies, 

"I  must  admii  that  I  have  not 
been  involved  much  in  ham  ra- 
dio very  much  since  the  inven- 
lion  of  the  cellular  telephone 
took  away  my  spare  time  in  my 
automobile.  For  the  first  lime  in 
a  very  long  lime.  1  picked  up  a 
cop}  of  QST  and  actually  read 


il.  I  was  appalled  to  see  that  QST 
had  a  feature  article  on  how  to 
make  a  Morse  code  key. 

"Wake  up  and  smell  the  roses! 
Morse  code  keys ?  You've  got  to 
be  kidding!  Why  not  horse  & 
buggy  whips  or  spark  gaps?  No 
wonder  ham  radio  is  dying  as  a 
hobby.  Your  article  on  Morse 
code  keys  was  followed  by  a 
very  basic  article  on  how  to  put 
together  a  computer.  That  article 
is  only  20  years  too  late. 

"If  you  guys  are  supposed  to 
be  the  leaders  of  ham  radio's 
charge  into  the  21st  century  1 
guess  that  I  should  dig  a  hole 
and  bun  m\  rig.  What  a  pathetic 
showing!  How  about  articles  on 
things  that  arc  relevant  to  the 
modem  world.  Spread  spectrum? 
Low  orbit  satellites?  Internet  in- 
terfaces? How  about  articles  that 
might  excite  youngsters  to  get 

Continued  on  page  80 
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interested  in  electronics  like 

ham  radio  did  fur  me  in  ihe 
1950s.  Bui  Morse  code  keys!  I 
am  embarrassed  to  he  associated 
with  you.  Need  I  say  more?" 

John  R,C.  Crab trev,  Edina 

MN,  I  could  not  agree  more 
with  your  editorial  on  the  ARRL 
as  a  publishing  company ,  While 
it  is  admirable  thai  ihcy  are  a 
source  of  technical  information, 
1  find  sexeral  aspects  of  Lheir 
modus  operandi  to  be  infuriating: 
L  I  have  a  feeling  that  the> 
are  trying  to  sell  as  many  hooks 
as  possible.  Any  publishing 
company  would.  To  Ihis  cni\, 
they  keep  referring  you  lo  an- 
other book.  How  many  times 
have  you  seen  in  the  ARRL 
Handbook  words  to  ihe  effect 
that  further  information  can  be 


found  in  "xyz"  book?  Under- 
standably, many  of  these  other 
books  are  not  readily  available 
at  local  libraries- 
Right  now.  too  many  of  their 
titles  are  still  in  print.  For  ex- 
ample the  belter  material  from 
the  five  "Antenna  Compen- 
dium" books  should  be  incorpo- 
rated in  the  Antenna  Book  and 
the  earlier  volumes  allowed  lo 
fade  away.  The  latest  version  of 
the  catalog  no  longer  shows  the 
origin  ill  publication  dales! 

2.  The  idea  of  being  a  publish- 
ing company  leads  to  a  new 
Hamtlxwk  each  year  with  minor 
changes.  The  ARRL  is  as  hung  up 
as  the  auto  companies,  in  warn- 
ing a  "new"  model  each  year.  The 
RSGB  is  now  on  the  sislh  edition 
(loo  few)  of  its  handbook  which 
was  first  published  in  1 938.  E\  - 
ery  three  years  should  be  fine,  bul 
ie  would,  no  doubl.  mess  up  the 
ARRL  revenue  stream. 


3.  1  am  insulted  by  the  com- 
ment which  I  found  in  the  second 
printing  of  Solid  State  Design  for 
tin1  Radio  Amateur.  In  the  fore- 
word it  says  "In  this  second  prim- 
ing, the  occasional  errors  and 
omissions  which  inevitably  creep 
into  a  work  of  this  magnitude 
have  been  corrected,  making  the 
publication  more:  valuable  to  its 
intended  audience." 

Does  ihis  mean  thai  I  should 
not  buy  the  first  priming  of  any 
ARRL  publication?  Am  1  sup- 
posed to  accept  that  their  books 
contain  errors,  and  then  have  to 
work  them  out  for  myself? 

4,  Some  of  the  editing  of  these 
books  is  atrocious.  I  understand 
from  a  post  by  Bill  Sahin, 
W0IYH,  to  one  of  the  [recradio. 
a m aieur. homebrew]  [postings! 
that  authors  are  not  paid  for  up- 
dates to  their  chapters.  I  quote 
from  his  post,  "I  had  a  very 
similar  experience  with  Chapter 


17,  which  I  try  to  update  a  little 
each  year  (no  payment >." 

This  places  an  even  greater 
responsibility  on  the  ARRL  edi- 
tors lo  do  a  thorough  job.  Oth- 
erwise mistakes  can  get  passed 
from  year  to  year.  For  example, 
equation  5  on  page  10.7  of  the 
1998  Handbook  is  incorrect  and 
does  not  agree  with  the  text. 
The  same  error  is  in  the  1995 
Handbook.  In  other  parts  of  the 
book  they  have  not  always  fol- 
lowed their  convention  in  put- 
ting references  lo  the  figures 
in  bold  type.  Book  references 
have  not  been  checked  and 
updated.  In  section  30.5  the\ 
do  not  give  the  address  of 
Rockwell  Collins,  cited  in  Chap- 
ter 17.  In  the  same  section,  they 
ask  for  updates  to  be  sent  to 
the  ARRL+  Why  are  they  not 
checking  this  stuff  and  finding 
out  details  of  ihe  Web  sites 
j  loo? 


Joys  "Loud  Enough"  Metronome 
continued  from  page  27 


for  15.  30,  or  even  60  seconds.  Apply 
the  correction  factor  Multiply  the  num- 
ber of  pulses  by  four,  two,  or  one,  to 
gel  the  number  of  beats  per  minute. 
Then  mark  ihe  scale  ow  the  box. 

For  the  simple.  basic  bare-bones 
model,  this  may  not  he  too  had.  If  you 
want  a  slightly  more  accurate  model — 
one  with  presets — see  if  you  can  find 
(a  friend  with)  a  frequency  counter. 
Most  of  the  benehtop  models  will  have 
a  "period" '  function.  That  will  let  yott 


Photo  G.  Close-up  of  function  select  switch 

in  deluxe  mode!. 
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measure  the  time  oetween  pulses. 
Table  5  gives  the  number  of  beats  per 
minute  for  the  period  or  the  lime  be- 
tween pulses.  It  also  contains  the  34 
standard  tempos. 

At  this  point  it  looks  like  we  could 
use  some  words  of  explanation  about 
the  differences  between  Table  4  and 
Table  5.  Table  4  up  through  the  220 
mark  represents  the  standard  marks  as 
often  listed  in  textbooks.  I  added  the 
other  two  marks  in  order  to  fill  out  the 
36  positions  on  ihe  three  switches. 
Table  5  lists  the  marks  I  wanted  to  use 
in  Joy's  deluxe  version,  bul  a  close 
look  at  Photo  D  will  reveal  that  in  ac- 
tuality I  ended  up  using  a  combination 
of  marks  from  both  tables.  Table  5 
also  shows  ihe  settings  for  the  fre- 
quency counter  if  you  use  one  to  adjust 
the  timing. 

Making  your  mark 

On  one  of  the  early  iterations,  Photo 
B.  I  used  a  felt-tip  marking  pen:  crude, 
but  effective.  That  explains  why  you 
cannot  see  the  top  of  the  box,  A  plas- 
tic embossing  tool  will  give  durable 
marks,  as  will  an  electronic  labe (maker. 
This  last  option  will   let  you  make 


small  enough  labels  if  you  want  to 
crowd  several  marks  together.  On  the 

variable  control,  the  timing  marks  get 
crowded  near  the  high  end.  A  metro- 
nome with  presets  will  allow  uniform 
spacing  be  I  ween  liming  marks. 

Using  the  metronome 

While  I  can  give  you  information  on 
how  to  make  a  loud  enough  metro- 
nome.  I  will  have  to  suggest  that  you 
check  with  a  music  teacher  for  the  spe- 
cific techniques  used  to  get  your  own 
liming  where  you  want  it.  Maybe  with 
one  of  these  loud  enou2rT  metro- 
nomes.  you  can  do  it. 

I  have  been  getting  assistance  from 
Joy,  One  of  these  days  1  hope  to  pick 
up  the  flute  and  get  the  liming  right 
myself,  so  that  she  will  quit  telling  me, 
"No,  Dad,  that's  supposed  to  he  one 
and,  two  and,  three  and  ..."'  3 
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show  this  FCC  mandated  tax  on  their 
phone  bills  so  you'd  be  aware  that 
you  We  been  taxed.  The  FCC  balked, 
with  the  final  agreement  being  that  busi- 
ness customers  will  have  the  tax  item- 
ized on  their  bills,  bul  not  residential 
customers;  you. 

The  motives  for  this  FCC-sponsored 
social  legislation  may  be  worthy,  but 
that  doesn't  make  it  either  ethical  or 
constitutional  for  them  to  impose  a  lax 
on  us  for  this  social  service.  This  is 
just  one  more  hidden  tax  that  we're  all 
going  to  have  to  pay.  If  schools  want 
more  computers  Fve  proposed  in  my 
past  editorials  a  practical  way  for  them 
to  get  the  latest  and  greatest  computers 
for  almost  nothing. 

In  another  vigorous  bending  of  the 
rules,  the  FCC  has  decided  thai  passive 
radar  jammers  are  illegal.  Yep,  they've  de- 
cided they  can  regulate  not  only  the  trans- 
mission of  radio  waves,  but  reflected 
waves,  too.  And  their  "laws"  are,  practi- 
cally speaking,  unchallengeable  since  they 
have  unlimited  funds  to  prosecute  (per- 
secute?) offenders. 

As  a  practical  mailer,  please  keep  the 
above  to  yourself  Since  we  hams  exist 
only  at  the  sufferance  of  the  FCC,  we 
don'i  want  to  bite  the  hand  that* s  feeding 
us.  Unfortunately,  Fve  a  long  history  of 
vigorously  biting  the  hands  thai  feed  me 
—  when  1  think  they  need  biting. 

Communicating  With  Plants? 

Okay,  okay,  so  Fve  read  another  book. 
Well,  the  ad  for  it  was  intriguing  in  the 
Dowsers  catalog.  It's  Bennett's  How  To 
Communicate  With  Plants  and  Animals* 
Having  read  Tiie  Secret  Life  of  Plants  by 
Chris  Bird  many  years  ago  (it's  reviewed 
in  my  Guide),  which  provided  convinc- 
ing proof  that  people  and  plants  can 
communicate,  and  also  having  read  and 
recommended  Kinship  of  All  Life  by 
Allan  Boone,  which  explained  how  any- 
one can  learn  to  communicate  with  ani- 
mals. I  just  had  to  spring  for  the  S4.50 
for  this  new  book.  Money  well  spent. 

Fve  explained  how  I  used  Boone's 
system  10  communicate  with  tlies.  Be- 
fore that  Fd  had  to  have  fly  swatters  in 
every  room  during  the  summer  In  the 
three  years  since  reading  the  Boone 
book  I  haven't  had  one  single  fly  come 
into  the  house. 

I  haven't  told  you  that  I  used  the  same 
system  with  ants.  Before  that  there  was  a 
yearly  trail  of  ants  checking  out  not  just 
the  kitchen,  hut  even  into  the  bedrooms. 
Not  one  ant  in  three  years  now. 

So  I  wanted  to  see  what  system 
Bennett    used    to    communicate    with 


plants  and  animals.  His  approach  is  dif- 
ferent from  Boone's.  Bennett  uses  dows- 
ing rods.  With  them  he  explains  how  you 
can  find  out  whether  a  plant  needs  more 
or  less  water,  how  it  likes  its  soil,  and 
even  if  it  prefers  to  face  a  different  direc- 
tion. Is  it  comfortable  with  the  sun  it's 
getting?  Is  it  too  cold  or  hot? 

In  some  way  your  pets  are  tuned  to 
you.  Many  owners  find  their  pets  right 
there  waiting  for  them  when  they  come 
home,  no  matter  the  time.  And  there  are 
endless  stories  of  pets  who  have  tried  to 
get  their  masters  not  to  make  a  trip 
where  they  were  going  to  have  an  acci- 
dent. And  pets  somehow  know  ahead  of 


lime  about  earthquakes  Bennett's  sys- 
tem will  allow  you  to  communicate  with 
your  dog  or  cat. 

He  doesn't  go  into  it,  but  remembering 
the  Bevy  book  Psychometry,  Fm  sure 
you'll  learn  how  to  communicate  with 
things  like  trees,  rivers,  and  even  rocks. 
Go  ahead  and  say  it,  Wayne's  off  his 
rocker.  I  dun'l  mind,  as  long  as  it 
doesn't  stop  you  from  getting  the  book 
and  giving  the  dowsing  rods  a  try.  You 
can  make  a  pair  from  a  couple  of  wire 
coat  hangers. 

You  can  get  the  book  from  the  Dows- 
ers Bookstore,  (800)  7 II -9497.  Tell  'cm 
Wayne  sent  you  so  maybe  they'll  give 
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me  a  discount  on  a  bunch  more  of  their 
books  Td  like  to  review.  If  you  can  read 
through  Iheir  catalog  without  buying  at 
least  20  books  it's  time  for  you  to  gel  a 
mi  nd-Roio- Rooting™.  Ditto  the  Acres 
USA  catalog,  (800)  355-5313. 
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Magnets 

I've  reviewed  a  couple  of  books  by 
Rawls  and  Davis  on  magnetism,  and  I've 
included  them  in  my  Guide,  but  that 
hasn't  been  enough  lo  get  you  out  of 
"park"  and  even  into  neutral,  much  less 
first  gear.  Well,  here  goes  again.  I've  just 
read  Rawls  &  Davis1  The  Magnetic  £f- 
fect.  Acres  USA,  128  pp.,  1975,  $15.  It's 
#701  from  Acres  USA  at  (800)  355- 
5313. 

Not  only  does  a  magnet  substantially 
affect  the  growth  of  seeds  and  plants,  it 
also  can  be  used  for  healing  a  wide  vari- 
ety of  illnesses.  You  use  a  bar,  not  a 
horseshoe-shaped  magnet,  so  you  can 
isolate  the  effects  of  the  north  and  south 
poles.  You  see,  the  north  pole  lends  to 
slow  growth  and  the  south  pole  ro  in- 
crease it  For  instance,  in  the  case  of  can- 
cer you  want  to  stop  the  growth,  A  south 
pole  will  speed  up  the  healing  of  cuts 
and  bums.  It's  almost  like  magic. 

Even  more  remarkable,  you  can  mag- 
netize water  and  see  the  difference  when 
you  use  it  on  seeds  and  plants.  Once  you 
read  about  it  you'll  be  doing  as  I  do  and 
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putting  the  north  pole  of  a  magnet  un- 
der your  bottle  of  distilled  water  be- 
fore you  drink  it.  Kids  may  wani  lo  set 
up  a  simple  science  fair  project  with 
seeds  watered  by  north  and  south  pole 
waters,  and  compare  their  growth  with 
unmagnetized  water  for  the  control 
plants. 

I  don't  want  to  give  everything  in  the 
book  away.  By  reading  it  you'll  know 
more  about  magneis  lhan  99  oul  of  100 
scientists.  And  you'll  sec  why  I've  been 
pestering  Don  Lorimer  (Mr.  Magnets)  to 
gel  busy  and  write  a  1998  book  on  the 
subject. 

DEET  Can  Kill! 

Hey,  I've  been  warning  you  about 
sect  repellents  and  how  they  can  he  ab- 
sorbed through  the  skin.  Just  because 
water  doesn't  go  through  easily  doesn't 
mean  thai  a  lot  of  other  much  more 
dangerous  stuff  won't.  Try  daubing  on 
some  DM  SO  and  smell  your  breath  a 
few  minutes  later  to  get  a  him. 

Anyway,  the  American  Academy  of 
Pediatrics  has  warned  us  not  to  use  any 
products  with  DEET™  in  them  on  kids 
under  Five.  In  1995,  64%  of  the  people 
reporting  serious  side  effects  lo  insect 
repellents  were  under  the  age  of  six. 
One  man  of  34  was  killed  by  DEET. 
An  ABC-TV  documentary  reported  a 
26- year-old  man  dying  after  two  sprays 
with  DEET.  An  eighty  ear-old  boy  suf- 
fered seizures. 

Be  as  careful  about  what  you  put  on 
your  skin  as  you  are  about  whal  you  put 
in  your  mouth.  I  listed  some  of  the  ingre- 
dients in  OFF!™  a  while  back.  And  then 
there  is  all  that  aluminum  in  deodorants. 
Just  what  you  need  to  help  with  your  po- 
tential unmcmorable  Alzheimer's  trip  to  a 
rest  home  as  a  veggie  tied  lo  a  rocking 
chair  for  a  few  years.  Say,  have  you 
bothered  to  visit  a  nursing  home  re- 
cently? It  might  even  get  you  to  start 
considering  making  some  diet  changes. 
But  I  doubt  it. 

Fox  Hunting 

The  Garden  CUy  ARC  newsletter 
mentioned  that  they  arc  running  fox 
hunts  once  a  month,  [  wonder  how  many 
clubs  are  doing  this?  I  sure  don't  see 
much  of  a  sign  of  it  in  the  club  newslet- 
ters I'm  getting.  Yes,  I  read  the  newslet- 
ters. 

How  about  some  letters  or  articles  for 
73  on  fox  hunting?  Maybe  you've  had 
some  interesting  adventures?  Found  some 
unusual  places  to  hide  the  fox?  Are  your 
members  doing  all  their  hunting  from 
cars  or  are  you  making  them  get  out  and 
walk?  I  think  the  US  is  ihe  only  country 
where  much  of  the  fox  hunting  is  done  in 
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cars.  Hams  in  most  countries  are  out 
there  on  foot.  It's  good  exercise  for  some 
of  you  pork-bellied  hams, 

What  equipment  are  the  winners  using? 

Have  you  cons i tiered  doing  some  vid- 
eo- of  \ our  huntv'  I'd  love  to  sec  sonic, 
m  never  forget  a  Philmont  film  which 
showed  them  hiding  the  fox  in  the 
women's  toilet  of  a  police  station,  with 
the  coax  going  out  the  window,  under  a 
lake  to  the  antenna  mounted  under  a 
little  bridge.  The  hunting  cars  drove  over 
the  bridge,  with  their  antennas  twirling 
lo  keep  on  target. 

Ham  clubs  are  desperate  for  entertain- 
ment, so  if  you  can  whup  together  some 
fun  fox  hunting  material  and  make  cop- 
ies available,  I  think  you'll  get  a  lot  of 
good  PR  for  the  club.  You  might  even 
find  other  local  clubs  interested  in  seeing 
it  too,  like  Lions,  Elks,  Chamber  of 
Commerce,  Rotary,  etc.  Heaven  knows 
amateur  radio  can  use  the  publicity, 

Shot  Causes  Autism! 

Five  recent  siudies  show  that  the 
measles -mumps -rubella  (MMR)  vacci- 
nation can  cause  autism  and  Crohn's  dis- 
ease in  children,  Is  that  a  gamble  you're 
willing  to  take  with  your  kids  and  grand- 
children?  These  are  not  very  dangerous 
childhood  diseases  which,  if  allowed  to 
happen  naturally,  will  protect  the  kids 
from  L'etlinu  these  diseases  later  on, 
when  thev  can  be  much  more  serious,  I 
had  the  measles  at  four  and  the  mumps 
at  10.  Both  made  me  sick  for  a  few 
days,  The  only  thing  I  remember  about 
the  mumps,  wrhen  we  were  living  in 
Washi union  DC,  was  watching  the  air- 
plane  living  over  and  describing  on  the 
radio  FDR's  inaugural  parade  in  1933 
from  mv  bed.  A  radio  broadcast  from  an 
airplane  was  unusual  in  those  days. 

Well,  you  probably  say.  since  you  are 
annoy ingly  argumentative,  at  least  the 
vaccination  will  protect  you  from  these 
diseases  when  you're  an  adult.  Oh  yeah? 
A  recent  outbreak  o(  measles  in  Greece 
put  79  adults  into  the  hospital  and  76  of 
them  had  been  immunized. 

The  fact  is  that  am  vaccination  can 
have  Ions  lasting  unforeseen  results.  But 
can  1  get  you  to  read  Wall  cue  James' 
book  on  the  subject?  Not  when  there's  a 
Broncos  eame  or  something  on.  for  sure. 
Yes,  the  book  is  listed  in  my  Guide. 

Skin  Cancer 

Dr  Lorraine  Day,  in  a  fascinating  in- 
terview on  the  Art  Bell  show,  cited  a 
Baylor  University  animal  study  where  otie 
group  of  rats  was  fed  the  standard 
American  diet  of  junk  fond  and  a  second 
group  was  fed  a  nutritious  diet.  Both 
groups  were  exposed  to  high  intensity 
ultraviolet  light.  Twenty-live  percent  of 


the  animals  eating  sugar,  white  Hour 
products  and  meat  developed  skin  can* 
cer.  None  on  the  nutritious  diet  did. 
None.  And  that  backs  up  the  information 
in  the  books  reviewed  in  my  Guide  by 
Oil  and  Lieberman,  and  the  advice  from 
Dr.  Douglass,  in  whom  I  have  a  lot  of 
con  fid ence. 

Dr.  Day  went  through  the  standard 
medical  education,  which  concentrated 
in  ireating  symptoms,  not  the  causes  of 
illness,  And  then  she  came  down  with 
cancer.  It  came  within  days  of  killing 
her.  If  vou  think  I'm  exaggerating  vou 
can  check  the  photos  of  her  with  a 
grapefruit -si  zed  tumor  via  Art  Bell's 
Web  page  [artbell.com]*  There's  also  a 
photo  of  her  after  she  cured  herself  by 
rebuilding  her  immune  system. 

Her  prescription.  I  was  delighted  to 
hear,  is  exactly  what  I've  been  preach- 
ing. She  cut  out  aJI  sugar  and  white  Hour 
products,  and  poisons  such  as  coffee, 
cigarettes  and  alcohol;  she  drank  around 
20  glasses  of  water  a  day:  got  lots  of  sun 
on  her  body  and  into  her  eyes;  exercised: 
and  did  her  best  to  eliminate  stress.  She 
ate  raw  fruits,  raw  vegetables,  and 
grains.  No  milk  products.  No  meat.  No 

hot  fudee  sundaes 

*_- 

If  there's  any  part  of  that  list  that  you 
want  to  argue  with,  please  check  my 
Guide  for  a  book  which  goes  into  details 
on  that  subject 

Fve  been  recommending  eight  glasses 
of  distilled  water  a  day,  but  she  drank  2n 
glasses  a  day  as  a  way  to  rebuild  the 
ability  of  her  body's  cells  to  absorb  and 
hold  water  after  having  been  short- 
changed for  many  years.  Good  plan.  Yes, 
it  does  have  you  going  to  the  bathroom 
pretty  often. 

The  lifestyle  change  it  takes  to  keep 
from  settine  sick  and  dving  earh  is  a 
major  one.  Having  made  it  myself.  I  can 
understand  why  many  (most?)  people 
prefer  to  gel  sick  and  die. 

Will  Arl  Bell  W60BB  he  able  to 
change  his  dependence  on  coffee,  ciga- 
rettes, alcohol  and  hamburgers?  He's  53 
now.  so  all  this  could  catch  up  with  him 
pretty  soon. 

Nag,  Nag 

A  British  Medical  Journal  report  of  a 
Ions-term  (17-vean  stud\  showed  that 
eating  fresh  fruit  daily  substantially  re- 
duces the  risk  of  death.  Those  ealins 
fresh  fruit  daily  have  a  32^  lower  rate  of 
death  from  strokes,  24%  from  heart  dis- 
ease, and  a  2 1%  lower  rate  from  all  other 
causes  compared  with  those  eating  fresh 
fruit  less  often.  Dr.  Douglass  (of  Second 
Opinion)  recommends  we  eat  three 
apples  a  day.  1  eat  at  least  one  orange 
and  banana  a  day,  two  or  three  apples, 
and  some  grapes  or  a  grapefruit. 


A  Cambridge  {Lancet)  stud\  showed  a 
77%  reduction  in  new  heart  attacks 
when  a  400  or  800  IU  vitamin  upple- 
ment  was  taken  every  day.  Two  hundred 
milligrams  or  more  of  vitamin  C  daily 
also  lowered  the  risk  of  other  illnesses.  I 
take  I00G  a  day.  Many  studies  show  that 
daily  exercise  increases  longevity  and 
greatly  improves  the  quality  of  life  later 
on.  I  jog  a  couple  miles  most  days,  but  I 
should  do  it  twice  a  day, 

Then  there's  a  British  Medical  Journal 
report  showing  a  direct  relation  between 
hip  fractures  and  smoking.  Smoking 
somehow  acts  on  the  bone  minerals,  de- 
creasing them  bv  2c/t  for  even  10  vears 
one  smokes,  which  probably  explains  win 
my  father  broke  his  hip  after  a  small 
stumble  at  home  when  he  was  70.  He 
smoked  Camels  and  died  of  emphysema 
after  living  (sort  of)  several  years  con- 
nected to  an  oxygen  bottle. 

Great  Minds 

Great  minds  tend  to  run  in  similar  ruts, 
so  I  was  delighted  to  sec  a  column  by 
Thomas  Sowell  on  what  he  would  do  if 
he  were  president.  If  there  ever  is  a  de- 
mand for  someone  with  serious  brains 
tor  the  job,  Sowell  would  make  a  good 
candidate.  One  of  his  books  is  recom- 
mended in  my  Guide,  and  I  probably 
should  add  a  couple  more.  Anyway,  one 
of  the  moves  he  says  he'd  make  as  presi- 
dent would  be  to  make  it  so  alt  politi- 
cians could  serve  for  one  term  only.  This 
is  what  I  had  in  mind  when  I  proposed 
that  we  adopt  NRA  as  our  strategy: 
Never  Re-elect  Anyone.  Get  the  pros  out 
of  our  government.  This  would  eliminate 
all  that  re-election  campaign  fund  solic- 
iting corruption  and  pretty  much  kill  the 
lobhvine  business, 

Sowell  would  also  shut  down  all 
schools  of  education  (teachers'  col- 
leges), My  Guide  recommends  So  well's 
Inside  American  Education  and  Kramer's 
Ed  School  Follies  for  anyone  who 
doesn't  know  what  a  ghastly  waste  of 
time  and  monev  ed  schools  are.  Sowell 
savs  he'd  pav  even  ed  school  professor 
a  million  dollars  to  stop  teaching  and 
stop  writing.  He  says  that  would  be  the 
greatest  bargain  we've  ever  gotten  from 
our  educational  dollars. 

While  I  like  the  idea,  my  approach 
would  be  different,  with  our  schools  be- 
ing changed  to  the  Sudbury  Valley  School 
system.  Read  Free  At  Last  h\  Greenberg 
for  the  lowdown  on  this  kind  of  school. 
It's  turning  out  ama/ing  graduates,  and 
at  less  than  half  the  cost  of  our  public 
schools.  Yes,  it's  reviewed  in  mv  Guide. 
And  once  you  read  that  book,  you'll 
want  to  do  as  I  did  and  get  the  other 
seven   books   about   this  phenomenal 

Continued  on  page  84 
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Neuer  shy  die 

continued  from  page  83 

school  —  and  then   maybe 
stan  one  like  it  in  your  area, 

Hmm,  That's  Odd! 


5 


With  the  approaching  mil- 
lennium Fve  been  reading 
some  articles  on  the  technol 

ogy  wonders  of  the  20th  cen- 
tury. Like  the  transistor, 
which  has  resulted  in  incred- 
ible changes  in  communica- 
tions, entertainment  and  com- 
puters. This  remarkable  dis- 
covery resulted  in  three 
Nobel  pri/es. 

Wow.  great  for  us,  right? 
And  great  lor  AT&T,  in 
whose  labs  the  transistor  was 
developed.  But  there's  a 
teeny,  tiny  fly  in  thai  oint- 
ment. If  you've  read  anything 
at  all  about  research  funding 
you  know  thai  in  order  to  gel 
funds  a  researcher  has  to  vir- 
tually prove  that  the  results 
will  be  as  predicted.  Yet  here 
we  have  a  case  where  three  of 
the  world's  lop  scientists 
were  suddenly  funded  on  what 
could  easily  have  been  a  wild 
goose  chase.  Not  bloody  likely. 

More  likelv  is  Col.  Corso  \ 
version,  where  he  went  to 
AT&T  with  an  anil  act  from  a 
crashed  UFO  and  gave  alien 
transistorized  equipment  to 
AT&T  to  try  and  find  out 
what  in  the  heck  it  was  and 
how  it  worked.  Actuallv,  he 
says  he  took  alien  integrated 
circuits  to  them.  This  would 
explain  the  sudden  crash  pro- 
gram and  the  unheard  of  as- 
signment of  three  top  scien- 
tists to  the  project. 

Corso  was  the  officer  at  the 
Pentagon  put  in  charge  of  for- 
eign technology,  so  the  recov- 
ered UFO  equipment  ended  up 
ai  his  office  for  a  quiet  intro- 
duction via  military  suppliers 
into  the  development  of  new 
products. 

Corso  claims  he  introduced 
transistors,  ICs,  lasers,  night 
vision  systems,  and  other  ad- 
vanced technologies. 

Why  the  secrecy ?  Well,  it 
makes  sense  that  the  Air 
Force  was  not  eauer  to  let  the 
public  know  thai  they  (we) 
were  faced  with  aliens  with 
vastly  advanced  technolo- 
gies. Talk  about  panic!  They 


wanted  to  iio  their  hest  to 
catch  up  with  the  aliens  so.  if 
they  turned  out  to  be  hostile, 

we'd  at  least  have  a  chance. 

Are  Alien  Implants 
Rubbish? 

Fin  not  sure  what  il  takes 
beyond  a  White  House  bimbo 
eruption  to  get  the  attention 
o\  the  media,  but  I  recently 
got  a  video  showing  Dr. 
Roger  Feir  removing  liny  im- 
plants from  a  number  of 
people  —  and  then  later  lis- 
tened to  an  interview'  with 
the  doctor  on  the  Art  Bell 
(W60BB)  radio  talk  show. 
Quite  a  few  people  with 
abductee  stories  also  have 
been  found  lo  have  implants, 
some  inserted  when  they  were 
as  young  as  four—  usually  in 
a  hand,  foot  or  toe. 

If  you  think  the  abductee 
hiz  is  just  another  National 
Enquirer  bunch  of  hokum 
you  haven* t  bothered  to  do 
anv  homework.  Like  at  least 
read  the  Mack  book  on  the 
subject  (yes,  ifs  reviewed  in 
my  Guide),  This  Harvard 
psychology  professor  decided 
to  investigate  what  he  consid- 
ered aberrant  behavior.  It 
didn't  take  loni*  for  him  to 
decide  that  abductions  were 
rcaF  Ifs  a  fascinating  book 
and  detective  siory. 

The  removed  imp]  an  is  are 
of  several  kinds,  with  some 
showing  evidence  that  thev 
have  microcrystal  circuits  in 
them  which  could  be  some 
sort  of  transponder.  They  are 
encased  in  a  membrane  which 
a  surgeon's  scalpel  canH  cut. 
but  which  is  not  rejected  by 
the  body.  The  substance  is 
unknown  to  scientists,  but  if 
replicated  could  be  of  enor- 
mous value  to  surgeons.  That 
is  supposing  that  Dr.  Leir  can 
net  anvone  else  to  even  look 
at  them. 

Maybe  the  conspiracy  para- 
noia is  catching,  but  right  af- 
ter I  watched  the  implant 
video  three  things  happened. 
Curious  coincidences.  One 
was  that  ihe  video  totally  dis- 
appeared from  my  living 
room  and  has  never  shown  up 
again.  Two.  I  suddenly  found 
an  unexplainable  little  lump 
on  my  hand,  between  my 
thumb   and    forefinger,    Fve 


I  never  had  anything  like  thai 
before  and  ifs  still  there. 
Three,  a  friend  who  was  visit- 
ing  said  that  thai  night  a  black 
helicopter  flcwr  low  over  the 
house.  He  fell  something  was 
wrong  about  it  so  he  drove 
down  to  New  York  a  few  days 
later,  where  an  expert  found 
and  removed  two  implants 
from  him. 

Weird  stuff.  But,  you  know; 
ihe  next  time  I'm  at  the  hos- 
pital  I'll  ask  hem  lo  X  ia\  my 
hand  to  see  what  that  might 
be  in  there.  Just  in  case. 

A  Challenger  Conspiracy? 


If  the  Challenger  disaster 
was  an  accident,  then  whv  is 
NASA  still  covering  tip  some 
key  information?  Damning 
in  formal  ion? 

No,  f  don't  sit  up  all  night 
listening  to  the  Art  Bell  show 
on  AM  radio,  but  I  do  tape  il 
everv  nii»ht  on  mv  VCR.  All 
five  hours  of  it.  In  that  way. 
when  Fm  doing  routine  no- 
brainer  work  I  can  listen,  fast- 
forwarding  throush  the  com- 
mercials.  That  cuts  the  pro- 
gram down  10  more  like  two 
and  a  half  hours.  Skipping  the 
random  unscreened  calls 
from  listeners  and  listening 
mainly  when  he  has  interest- 
ing guests  saves  me  even 
more  listening  time. 

Anyway,  while  collating 
the  pages  of  the  reprint  of  my 
editorials  for  Januarv  through 
April  1998,  my  conspiracy 
theory  Hag  went  up  when  Art 
interviewed  Ted  Tried meier, 
the  chap  who  installed  and 
was  in  charge  of  the  data 
switching  systems  at  the 
NASA  launch  sites.  He  ex- 
plained that  he'd  installed  a 
sophisticated  system  which 
monitored  just  about  everv  con- 
ceivable aspect  of  the  launches. 
The  controls  for  the  system 
were  al  the  launch  site,  and 
thus  required  special  clear- 
ance for  anvone  lo  access 
them. 

On  the  Challenger  launch 
he  found  that  someone  had. 
shortly  before  the  launch,  ac- 
cessed the  site  and  turned  off 
the  master  switch  for  record- 
ing the  launch  data.  This 
switch  was  protected  by  a 
cover  so  il  could  not  be  acci- 
dentally operated. 


Ted  pointed  out  lhai  even  a 

slight  change  in  ihe  liming  of 
the  release  of  the  boh.s  hold- 
ing ihe  rocket  down  would 
have  put  a  severe  lateral 
strain  on  the  engines,  which 
were  made  in  separate  pieces, 
held  together  by  the  O-rings. 
A  slight  reprogramming  of 
the  bolt  release  sequence 
could  have  caused  the  ensu- 
ing catastrophe.  But  that 
would  have  shown  up  on  the 
data  record  ...  if  the  telem- 
etry system  had  not  been 
turned  off. 

NASA,  according  lo  Ted. 
was  made  aware  of  all  this, 
hui  has  never  released  anv 
information  on  who  turned 
off  the  telemetry  or  whv.  Or. 
for  thai  mailer,  whv  the  te- 
lemetry  shutdown  didn't 
stop  the  launch,  which  was 
what  should  have  happened 
automatical  I  v.  Thai  safeguard, 
loo.  had  to  have  been  com- 
promised. 

There  doesn't  seem  to  be 
any  non-conspiracy  way  to 
explain  this,  so  what  in  heck 
has  been  going  on  at  NASA 
i  Ne\  er  A  Straight  Answer)? 

That  Face 

So  there's  this  hill  on  Mars 
that*  in  a  certain  light,  looks 

something  like  a  face.  Big 
deal.  Big  supermarket  tabloid 
deal,  Big  Richard  Hoagland 
deal,  if  you've  heard  him  car- 
rying on  al  great  length  about 
it  Serves  me  right  for  listen- 
ing to  him  on  the  Art  Bell 
show. 

Hoagland  puts  Mel  Gibson 
to  shame  as  a  conspiracy 
theorist.  He  believes  there  are 
cities  on  Mars  and  the  Moon 
which  are  being  covered  up 
by  NASA.  Somehow  he  ties 
this  together  with  the  Ma- 
sons, My  father  and  grandfa- 
ther were  both  Masons,  but 
neither  of  them  ever  men- 
tioned anything  about  the  or- 
ganization lo  me,  so  I  guess  I 
didn't  measure  up.  But  then 
Fve  never  been  a  big  joiner. 
Fve  managed  to  somehow  not 
get  involved  with  the  Fions, 
Elks.  Rotary,  and  so  on,  other 
than  eivine  talks  lo  these 
groups.  Well.  1  did  gel  in- 
volved with  the  Chamber  of 
Commerce  and  quickly  got  to 
be  ihe  president  (Peterborough). 
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Come  to  think  of  it,  I've  been 
made  the  president  of  most  of 
the  groups  I've  joined.  Hfiutk 

I  digress,  as  usual. 

Getting  hack  to  the  so- 
called  face  on  Mars.  If,  as 
NASA  claims,  there  is  noth- 
ing to  it,  then  why  have  lhe\ 
announced  that  the  latest  sat- 
ellite circling  Mars  will  have 
its  camera  turned  off  while  it 
is  over  the  Cvdonia  area 
where  ihe  face  is?  Well,  that's 
what  NASA's  Dr.  Michael 
Ma  viand    said.    Now    that's 

- 

weird. 

I  can  understand  that 
NASA  might  say  the  camera 
would  be  turned  off.  but  Til 
bei  it  won't  be.  Thus,  if  they 
find  clear  signs  of  a  current  or 
past  civili /at inn  they  might 
want  to  keep  that  quiel. 

Why?  Because  thai  would 
put  on  the  pressure  to  send 
astronauts  to  explore  iu  and 
NASA,  I  suspect,  knows  that 
there  is  no  way  with  our  cur- 
rent technology  to  get  anyone 
into  space  safely  beyond  the 
Van  Allen  belt.  Moon  rocks 
they  could  lake,  bul  not  the 
exploration  of  a  city  on  Mars. 

Or  am  I  being  caught  up  in 
the  conspiracy  theories  too? 

You,  mo.  can  really  upset 
the  believers  in  NASA  and 
our  having  visited  the  Moon 
by  reading  Rene's  NASA 
Mooned  America  and  quoting 
his  data. 

Bombing  Iraq 

The  Administration,  aided 
mightih  by  our  beloved  me- 
dia* have  been  whooping  it  up 
about  Saddam's  biological 
weapons,  with  few  voices  of 
moderation  being  heard.  Yes. 
it  would  be  awful  if  Saddam 
unleashed  anthrax  in  a  New 
York  subway. 

But  even  more  in  danger 
would  be  his  neighbors.  You 
know,  like  Iran.  Saddam  hates 
us  something  fierce,  bul  I  sus- 
pect that  he  hates  Iran  even 
more,  and  they're  a  lot  closer 
and  easier  to  deal  with.  Yes, 
even  in  the  heat  generated  by 
the  Administration  o\cx  the 
blocked  UN  inspections,  we 
weren't  hearing  about  any  se- 
rious concern  from  the  other 
Arab  countries.  Oh,  Kuwait 
sided  with  us  (the  onlv  Arab 


country  10  do  so),  but  then  we 
saved  their  leaders"  bacon 
(pardon  the  expression)  eight 
years  ago.  keeping  those  des- 
pots in  power. 

What  didn't  get  much  cov- 
erage were  Ihe  other  coun- 
tries strongly  suspected  of 
having  biological  weapons. 
You  know,  like  our  friends 
Iran,  Libya,  North  Korea. 
Syria,  China  and  Vietnam. 
Plus  Russia,  India,  Egypt, 
South  Korea  and  Taiwan. 

Sure,  there's  an  imeraa- 
lional  agreement  not  to  de- 
velop such  weapons.  But  then 
we  hear  thai  the  US  has.  de- 
spite the  agreement,  been  de- 
signing, making  and  stockpil- 
ing the  stuff  for  years  in  se- 
cret. And  so  has  everyone 
else. 

It's  easy  to  make  the  stuff. 
You've  probably  seen  the  60 
Minutes  segment  showing 
that  the  US  sold  Saddam  an- 
thrax and  bubonic  plague 
germs,  all  with  not  just  the 
okay,  but  with  serious  pres- 
sure from  our  State  Depart- 
ment to  make  the  sales.  It 
only  takes  a  small  urea  to 
make  as  much  of  this  stuff  as 
you  want,  so  it  can  be  made 
anywhere  and  quickly  moved, 
if  an  inspection  looks  likely. 

Delivering  the  stuff  effec- 
lively  isn't  easy  since  day- 
light kills  most  agents,  so  it 
might  not  be  as  serious  a 
threat  as  a  revival  of  the 
Spanish  Flu. 

So?  are  we  going  to  bomb 
the  Chinese  biological  weap- 
ons plants  (presuming  that  we 
can  find  'em)?  And  how 
about  all  the  others? 

A  recent  article  in  the 
March  9th  (1998)  the  New 
Yorker  quoted  the  top  Russian 
bacterial  warfare  scientist, 
who  is  now  working  for  us,  as 
saying  thai  when  Lhe  I'SSR 
fel  I  apart  the  funding  for  bac- 
terial warfare  projects  dried 
up,  so  he  and  the  rest  of  the 
scientists  involved  headed  for 
the  countries  offering  them 
employment,  taking  along 
some  starter  viruses  and  germs 
to  help  get  things  going. 

He  told  about  their  working 
on  these  agents  in  space  suits 
and  that  one  day  one  scientist 
had  a  needle  prick  his  finger 
through  the  glove.  He  died  a 
few  davs  later  oozing  blood 


from  his  entire  body.  They 
have  this  stuff  so  it  is  mi- 
croencapsulated to  stay  alive 

in  the  air  and  be  carried  by 
breezes  for  miles.  Once  vou 
inhale  the  air  you're  done. 

With  normal  anthrax  it 
takes  about  8,000  spores  in 
the  lungs  to  guarantee  death. 
With  Marburg  Variant  U  an- 
thrax it  only  takes  one  to  five 
spores. 

Other  agents  are  Black 
Death  and  powdered  small- 
pox. Now  they've  combined 
Ebola  with  smallpox  to  make 
it  even  more  deadly. 

Well  I  thought  >ou  might 
like  to  know.  Look  up  the  ar- 
ticle in  the  library  if  you're 
not  a  subscriber. 

Korean  Tunnels 

My  Congressman,  Charlie 
Bass,  gave  a  talk  on  his  recent 
visit  to  North  Korea.  For 
some  weird  reason  the  first 
TS  delegation  invited  to  visit 
this  country  was  the  House 
Intelligence  Committee,  so 
Charlie  was  there,  armed  with 
a  video  camera. 

The  camera  was  a  good  idea. 
If  we  hadn't  seen  his  pictures 
to  hack  him  up,  we'd  have  sus- 
pected he  w  as  exaggerating. 

1  read  a  lot.  but  I  don't  re- 
call any  reports  in  the  media 
on  what  things  are  like  in 
North  Korea.  The  bottom  line 
is:  They're  incredibly  awful. 
The  capital.  I*\ong\ang.  is  al- 
most a  deserted  city.  There 
are  a  few  people  wandering 
around,  but  thev  are  there  for 
show  only  and  have  nothing 
to  do.  No  one  is  allowed  into 
the  city  from  the  rest  of  the 
country.  There  is  no  electric- 
it)  anywhere  in  the  country 
except  in  the  president* s  pal- 
ace. Charlie  showed  me  a 
night  satellite  photo  of  the 
Korean  peninsula,  with  South 
Korea  ablaze  in  light,  and 
plenty  of  light  in  China,  but 
North  Korea  was  totally  black 
except  for  one  light  from  the 
palace.  With  no  electricity 
there  are  no  radios  or  TVs, 
No  telephones,  no  Internet, 
no  faxes.  There  is  no  oil  for 
lamps,  either 

The  people  are  not  allowed 
to  congregate  and  talk  in  any 
of  the  towns.  They  have  to 
stay  in  their  homes  when  they 


are  not  working  in  the  fields. 
Thev  used  to  gather  around 
the  town  welt,  gelling  water 
Then  the  government  put  in 
pipes  to  bring  water  to  their 
homes  so  they  wouldn't  be 
able  to  gather  at  the  wells. 

Food  is  so  short  thai  the 
people  are  getting  just  a  few 
hundred  calories  a  da\  of  rice 
and  are  slowly  starving. 

No  small  businesses  are 
allowed. 

One  thing  the  North  Kore- 
ans have  been  doing  is  se- 
cret! v  dieainti  tunnels  under 
the  DMZ.  presumably  in  prep- 
aration for  imadins  South  Ko- 
rca.  With  Seoul  onl\  a  little 
over  20  miles  from  the 
DMZ.  there's  considerable 
uneasiness  about  this.  There 
are  barricades  set  up  over  all 
of  the  major  highways  lead- 
ing into  Seoul,  complete  with 
explosives  to  quickly  ptu  the 
barricades  into  place.  They 
had  those  set  up  when  I  vis- 
ited the  DMZ  a  lew  years 
ago, 

1  was  I uck \  in  that  the  head 
oi  the  UN  forces  at  the  DMZ 
was  a  Danish  ham  and  1  was 
able  to  eet  on  the  air  from  hi>. 
station.  Hey.  does  that  count 
as  a  new  country,  like  those 
old  KZ  Arabian  neutral  /ones? 

One  of  the  big  problems, 
Charlie  explained,  is  that  we 
don't  know  exactly  where  all 
of  the  North  Korean  tunnels 
are.  I'm  going  to  have  lunch 
with  him  in  a  few  davs  and 
explain  how  we  can  find  this 
out,  and  then  propose  what 
can  be  done  about  it. 

Ask  me  how  we  can  locate 
a  bunch  o\  underground  tun- 
nels. Radar?  Sonar?  Nah,  if 
yoif  ve  been  reading  my  edi- 
torials attentively  as  you 
should,  vou'd  know  the  an- 
swer  already.  I  wrote  about 
this  recently, 

On  page  1 1  of  Chris  Bird's 
The  Divining  Hand  is  the 
story  of  the  famous  Paris  test 
in  1913,  where  dowsers  pre- 
cisely located  a  group  of  un- 
derground tunnels  and  old 
mines  in  Paris,  some  not  even 
charted.  A  good  dowser  should 
be  able  to  locate  every  North 
Korean  tunnel  and  find  its  ex- 
act depth.  And  if  it's  too  dan- 
gerous  to    walk   around    the 

Continued  on  page  86 
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Never  srv  die 

continued  from  page  35 

area,  Lhe  dowser  can  do  jusi 
as  well  with  a  good  map. 

Once  located,  what  should 
be  done  ahom  the  tunnels? 
M\  idea  would  he  10  set  up  a 
drill  and  put  a  pipe  down  into 
each  of  the  tunnels.  Mas  he  a 
four-inch  pipe.  Then  I'd  col- 
lect a  few  hundred  thousand 
gallons  of  piy  manure  and 
start  pumping  it  into  the  tun- 
nels until  they're  full.  If  lhc\ 
run  short  of  manure  in  South 
Korea  I'm  sure  the  good 
people  of  Georgia  will  he 
glad  to  ship  over  a  fewr  tank- 
ers of  the  stuff  they  have 
collecting  around  their  hig 
commercial  pig  farms.  Maybe 
you  saw  the  fuss  over  the 


pollution  and  stink  on  the  60 
Minutes  segment. 

This  might  turn  the  DMZ 
into  De  Manure  Zone. 

If  the  North  Koreans  com- 
plain we  could  explain  thai 
we  are  just  re-fertilizing  the 
ground. 

Sometimes  there  are  better 
weapons  than  guns  and 
bombs.  Sometimes  it's  better 
to  outsmart  an  enemy  than  to 
outfight  them. 

The  main  problem  is  that 
the  people  of  North  Korea 
have  no  way  to  gel  rid  of  the 
government  that  is  holding 
them  prisoner.  They  are 
watched  so  carefully  that  they 
can't  revolt,  so  there  can  he 
no  uprising.  They're  too 
weakened  by  the  food  short- 
age anvwav.  and  thes  have 
no  means  of  communications 


with  each  other.  Not  even 
talking. 

Their  government  has  been 
busy  selling  missiles  to  Iran. 
They  explain  that  if  we  want 
them  to  stop  doing  this  then 
we"  11  have  to  buy  their  mis- 
siles, paying  for  ihern  with 
food. 

Huggahle  Wayne 

At  hamfests  hundreds  of 
hams  come  up  to  say  hello 
and  ihe\  don't  just  shake 
hands*  they  hug  me  ...  and  I 
love  it!  I  love  it  because  1 
know  thai  the  odds  are  that 
these  are  people  who  are 
healthier,  wealthier  and  hap- 
pier as  a  result  of  my  editori- 
als. The  hand-shakers  are 
people  who  enjoy  my  editori- 
als, hut  haven't  vet  let  me 


change  their  lives.  The  obese 
and  smokers  generally  sneak 
bv.  avoiding  eve  contact 

Can  I  get  you  to  stop  poi- 
soning yourself  with  sugar, 
coffee,  alcohol,  nicotine,  and 
dental  mercury?  Can  I  get 
vou  to  exercise  every  day.  re- 
duce your  stress,  and  drink 
large  quantities  of  distilled 
water?  The  results  are  worth 
it  and  you'll  he  in  line  to  hug 
mc  at  Peoria  in  September 
You  are  coin  si  to  come  and 
see  me  at  Peoria,  aren't  you? 
The  ham  test  is  Septemher 
19-20ih  and  1  expeel  you  to 
make  a  major  effort  to  be 
there,  armed  with  questions. 

Yes.  fm  plavini:  the  same 
health- wealth  tune  I  lay  on 
you  every  month.  Hello.  _is 
anybody  home? 


Special  Euents 

continued  J  ram  page  39 

PHILADELPHIA,  PA  TheOlympia 
ARC  will  operate  WA3BAT 1300Z 
May  2nd-2200Z  May  3rd.  to 
commemorate  the  100th  Anniver- 
sary of  Admiral  Dewey's  triumph 
over  the  Spanish  Fleet  at  the 
Battle  of  Manila  Bay,  SSB/ 
Phone-^698.5P  7248.5.  14.248.5. 
21.368,5.  28.368.5.  145.270  FM; 
CW— 7,03Q/.1ia  14.030,21.040/ 
.110,  and  28.025,  For  a  certificate, 
send  QSL  and  a  9"  x  12"  SASE  to 
Olympia  ARC,  Independence 
Seaport  of  Philadelphia.  211 
South  Columbus  Blvd.  Philadel- 
phia PA  191 06  USA. 

MAY  8-9 

MIDDLEBOURNE,WV  The  Tyler 
County  Amateur  Radio  Organiza- 
tion will  operate  KC8GXI  1400 
UTC  Friday  May  8th-2200  UTG 
Saturday,  May  9th,  to  com- 
memorate the  Tyler  County 
Historic  Museum  Open  House. 
Phone  3.860?  7.230,  14.270  and 
28.320.  For  a  certificate,  send 
QSL  and  9"  x  12"  SASE  to 
TCARO,  PO.  Box  287.  Middle- 
bourne  WV  26 149  USA. 


MAY  9-10 

OREGON  QSO  PARTY    The 

Central  Oregon  DX  Club.  K7ZZZ, 
will  sponsor  the  1998  Oregon 
QSO  Party  000OZ  May  9th-2400Z 
May  10th,  Suggested  frequencies: 
CW— 1.810,  3.540,  3735,  7.035, 
7,125,  14.035,  21.035,  21.125, 
28.035  and  28.125.  Phone— 
1,855,  3.905,  7,280.  14,280, 
21380,  28.580.  VHF— 50.125, 
145,025,  and  1 46.550.  No  repeater 
OSOs.  Awards  logs  by  June  30th 
to  Oregon  QSO  Party,  c/o 
C.O.D.X.C.  K7ZZZ,  19821 
Ponderosa  St.,  Bend  OR  97702 
USA.  Please  contact  this  address 
for  rules  and  enclose  an  SASE. 

MAY  1 6-1 7 

OAKHURST,  NJ  The  Ocean- 
Monmouth  ARC  will  celebrate  a 
Marconi  special  event  at  one  of 
the  original  antenna  sites  used 
by  Marconi,  Station  N2MO  will 
operate  1400  UTC  May  16th- 
1400  UTC  May  17th,  on  80-10 
meters  in  the  General  portion  of 
the  bands  in  SSB  and  CW.  QSL 
with  SASE  to  OMARC.  PO.  Box 
267.  Oakhurst  NJ  07755  USA. 


MAY  23 

HUNTSVILLE,  TX    The  Sam 

Houston  Radio  Society  will 
operate  Club  Station  W5SAM 
from  1300  UTC-2200  UTC 
Saturday  May  23rd ,  from  the  site 
of  the  statue  of  Sam  Houston. 
beside  Interstate  45  at  Huntsvrlle 
TX.  The  statue  is  visible  for  five 
miles  and  is  the  world's  tallest 
statue  of  an  American  hero. 
Operation  will  be  on  or  near 
14,240,  21.300,  and  28.495,  For 
a  special  QSL,  send  QSL  and 
business-size  SASE  to  Sam 
Houston  Radio  Society,  407  Elkins 
Lake,  Huntsvifte  TX  77340  USA. 

SUMTER,  SC  The  Sumter  ARA, 
in  conjunction  with  the  55th  Iris 
Festival  in  Sumter,  will  operate 
Special  Event  Station  W4GL, 
0400.  Saturday.  May  23rd-1600 
UTC  Sunday.  May  24lh.  Stations 
contacted  may  request  a 
certificate  by  sending  a  9"  x  11" 
manila  envelope  lO  the  Sumter 
Amateur  Radio  Assn.,  PO,  Box 
193,  Sumter  SC  29151-0193 
USA,  Contact  person  is  Steve 
Heriot  KC4ZLB.  (803)  773-2282. 
W4GL  will  operate  in  the  General 


portion  of  the  amateur  radio  HF 
spectrum. 

MAY  25 

CANRELD,  OH  The  20/9  ARC 
will  celebrate  Canfield  OH's 
Bicentennial  on  Memorial  Day. 
May  25th,  by  operating  station 
K8TKA  from  the  War  Veteran 
Museum  in  Canfield.  Operation 
will  be  1300  UTC-2200  UTC.  40 
meter  phone  on  7.260  ±5;  20 
meter  phone  on  1 4.275  ±5.  For 
a  certificate,  QSL  with  an 
SASE  to  K8TKA.  2695  Penny 
in. ,  Youngstown  OH  445 15  USA. 

JUNE  6-7 

BOWLING  GREEN,  KY     The 

Western  Kentucky  DX  Assn.  will 
operate  KB4ALC  from  0001  UTC 
June  6th-2359  UTC  June  7th.  in 
celebration  of  the  annual  Cor* 
vette  Homecoming  in  Bowling 
Green.  Frequencies:  7280, 14280. 
21380,  and  28480-  Stations 
contacted  may  request  a  certif- 
icate by  sending  a  QSL  to 
Kenneth  E  Newman  KB4ALC, 
505  Emmett  Dr.,  Bowling  Green 
KY  42101. 


If  you're  a  No-Code  Tech,  and  you're  having  fun  operating,  tell  us  about  it!  Other  No-Code  Techs  will  enjoy  reading 
about  your  adventures  in  ham  radio— and  weTll  pay  you  for  your  articles.  Yes,  lots  of  nice  clear  photos,  please.  Who 
knows,  you  may  even  see  one  of  your  photos  on  a  cover  of  73  Magazine]  Call  Joyce  Sawtelle  at  800-274-7373  to 
get  a  copy  of  "How  to  Write  for  73  Magazine™  Then,  send  your  stuff  to  73  Magazine,  Attention;  Joyce,  70  Route  202 
North-  Peterborough,  NH  03458. 
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Propagation 


Number  8?  on  your  Feedback  card 


Jim  Gray  W1 XU 
210  E  Chateau 
Payson  AZ  85541 
[jirnpeg@nelzone.com] 


May  might  not  be  a  very  ex- 
citing month  for  DX  propaga- 
tion, because  of  the  approaching 

summer  solstice,  although  there 
may  be  some  days  very  favor- 
able for  sporadic  E  propagation. 
The  four  days  surrounding  the 
11th,  as  well  as  being  poor  for 
propagation,  may  produce  vio- 
lent geophysical  effects  such  as 
volcanic  activity,  earthquakes, 
and  severe  windstorms, 

10-12  meters 


may  expect  occasional 
short-skip  openings  from  about 
500  to  1 500  miles.  There  may 
be  rare  openings  to  greater  dis- 
tances* but  not  regularly. 

15-17  meters 

You  can  expect  some  reason- 
able short-skip  propagation  out 
to  1500  miles  or  so,  and  occa- 
sionally greater  distances,  par- 
ticularly transequatorial  DX 


skip — with  sometimes  surpris- 
ing signal  strengths. 

20-30  meters 

As  almost  always.  20  meters 
will  be  your  best  DX  band  for 
both  daytime  and  e\L-ning  peri- 
ods. Twenty  will  stay  open  un- 
til well  after  dark,  and  30  meters 
really  begins  lo  shine  in  the  late 
evening  hours.  Peak  conditions 
exist  shordv  alter  sunrise  at  vour 
location,  and  again  in  the  late 
afternoon.  Midday  conditions 
are  not  likely  to  be  good  due  to 
excessive  ionization  and  absorp- 
tion. Short  skip  will  he  excel- 
lent out  to  about  2500  miles  on 
both  bands  on  the  best  days, 

40-80  meters 

Forty  will  be  excellent  after 
dark  unless  the  noise  levels  from 
thunderstorm  activity  are  exces- 
sive. These  will  be  "all  night" 
bands,  with  40  slightly  better 


Cspyngbt  *  Iff*  *r  «nig  Tree* 


"HaroSeL.did  you  ever  notice  wnen  you  look  up  at 
the  clouds.,. it  looks  l*ke  the  towef  is  falling  over?" 


MAY  1998 

1     SUN 

MON 

TUE 

WED 

THU 

FRI 

SAT     | 

1  F-G 

2G         I 

3G 

4G 

5  G-F 

6F 

7F-P 

8P 

9P 

10P-VP 

11  VP 

12VP-P 

13  P-F 

14  F 

15  F^G 

16  G-F 

17  F 

18F^G 

19  G-F 

20  F 

21  F 

22F-G 

23  G 

24  G-F 

25  F 

26F-G 

27  G 

28  G-F 

29  F-P 

30  P 

31  P 

■ — ^-^ 

-^^^^^^^^^^ 

than  30,  except  for  noise.  Day- 
time short  skip  will  average 
lOOt*  miles  or  more  and  night- 
time short  skip  will  average 
1500  miles  or  more — usually 
more. 

80-160  meters 

These  two  bands  are  not 
known  for  summertime  DX,  and 


May  is  close  enough  to  summer 

to  be  a  problem  because  of  high 
noise  (QRN)  levels.  However, 
on  quiet  evenings  you  may  find 
superb  DX  across  the  A I  Ian  lie 
on  SO  meters  lor  US  and  I  Euro- 
pean hams.  One-sixty  is  al- 
ways a  summertime  problem, 
but  usins  Beverage  antennas 

Continued  on  page  88 
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Number  88  on  your  Feedback  card 


Barter  'n'  Buy 


Turn  your  old  ham  and  computer  gear  into  cash  now.  Sure,  you  can 
wait  for  a  hamfest  to  try  and  dump  it,  but  you  know  you  II  get  a  far 
more  realistic  price  if  you  have  it  out  where  100,000  active  ham  po- 
tential buyers  can  see  it,  rather  than  the  few  hundred  local  hams  who 
come  by  a  flea  market  table.  Check  your  attic,  garage,  cellar  and 
closet  shelves  and  get  cash  for  your  ham  and  computer  gear  before 
it's  too  old  to  sell.  You  know  you're  not  going  to  use  it  again,  so  why 
leave  it  for  your  widow  to  throw  out?  That  stuff  isn't  getting  any 
younger! 

The  73  Flea  Market,  Barter  'n'  Buy,  costs  you  peanuts  (almost}— 
comes  to  35  cents  a  word  for  individual  (noncommercial!)  ads  and 
$1,00  a  word  for  commercial  ads.  Don1!  plan  on  telling  a  long  story. 
Use  abbreviations,  cram  it  in,  But  be  honest,  There  are  plenty  of 
hams  who  love  to  fix  things,  so  If  it  doesn't  work,  say  so. 
Make  your  list,  count  the  words,  including  your  call,  address  and  phone 
number.  Include  a  check  or  your  credit  card  number  and  expiration.  If 
you  re  placing  a  commercial  ad,  include  an  additional  phone  number 
separate  from  your  ad. 

This  is  a  monthly  magazine,  not  a  daily  newspaper,  so  figure  a  couple 
months  before  the  action  starts;  then  be  prepared  If  you  get  too  many 
calls,  you  priced  it  low.  If  you  don't  get  many  calls,  too  high. 
So  get  busy.  Blow  the  dust  off ,  check  everything  out,  make  sure  it  still 
works  right  and  maybe  you  can  help  make  a  ham  newcomer  or  re- 
tired old  timer  happy  with  that  rig  you're  not  using  now.  Or  you  might 
gel  busy  on  your  computer  and  put  together  a  list  of  small  gear/parts 
to  send  to  those  interested? 

Send  your  ads  and  payment  to:  73  Magazine*  Barter  'n* 
Buy,  70  RL  202N,  Peterborough  NH  03458  and  get  set  for 
the  phone  calls,  The  deadline  for  the  Aucum  1998  classified  ad 
section  is  June  10th.  1998. 


TELEGRAPH  KEYS  AT  DAYTON 
HAMFEST:  500+  Pre-Civil-War-WWJI  HIs^ 
tone  Annque  Telegraph  Keys.  Bring  your 
OLD  keys,  photos,  stones.  Free  Informa- 
tion. History.  Appraisals.  Pretzels!  Cofleo 
tors1  SrwvKrV-Teil  Parties.  4  p.m.  I'll  be 
Buying,  Trading*  Selling.  Look  for  the  10- 
fl.  KEY  sign,  Visit  my  Interne!  TELE- 
GRAPH MUSEUM  for  previews  and 
hamfest  location,  [http://w1tp.com]. 

BN842 

WANTED:  Old  Altair.  SOL  or  Imsai  com- 
puter. Also  software,  drives  and  S-iGO 
boards  Bob  Wood.  3612  Nortfi  1 2th  Ave  , 
Pensacola  FL  32503.  (850)  432-3782. 

BNB52 

RF  TRANSISTORS  TUBES  2SC2879, 
25C1971.  2SC1972,  MRF247,  MRF455, 
MB8719,  2SC1307.  2SC2029.  MRF454, 
2SC3133.  4CX2S0B,  12DQ6,  6KG6A, 
etc  WESTGATE.  T -800-2 13  4563, 

BNB6000 

MAHLON  LOOMIS.  INVENTOR  OF  RA» 
DiQt  by  Thomas  Appleby  (copyright  1 967) 
Second  printing  available  from  JOHAN 
K.V>  SVAMHOLM  N3RF,  SVANJHOLM 


RESEARCH  LABORATORIES,  P.O.  Box 
81.  Washington  DC  20044  Please  send 
S25.00  donation  with  $5.00  for  S&H 

BN8420 

CERTIFICATE  commemorating  world's 
first  airline  stewardess.  WAOAUU,  NOLIM, 
and  other  Tri- Stale  ARC  members  oper* 

ating.  from  her  home  town  in  the  General 
bands  0730-1930  CST  B-8+9  and  8- 
15+15.  Front  of  certificate  will  be  photo  of 
Ellen  and  the  Boeing  arjflOA  she  flew  in. 
Due  to  printing  cost  send  S2  a  QSL  card 
and  an  8-1  *2  x  11  SASE.  QSL  info  on  the 
air  Ernie  Martin  WAOAUU  403  West  2nd 
51    fresco  I A  52131  BNB57 

TIRED  OF  IRONING?  PCB  service.  No  S 

s--iii  ireti  n  Bnnthfl  aya  ub  -j  first 
PROTO,  4201  University  Drive.  #102, 
Durham  NC  27707.  (919)  403-8243. 

BNS5O05 

METHOD  TO  LEARN  MORSE  CODE 
FAST  AND  WITHOUT  HANGUPS  Johan 
N3RF  Send  $1 .00  &  SASE,  SVANHOLM 

RESEARCH  LABORATORIES,  P.O.  Sox 
81 ,  Washington  DC  20044  USA 

8NB421 


Propagation 

continued  from  page  87 

lor  receiving  and  vertical  anten- 
nas for  transmitting  will  give 
better  than  average  results. 

Gray-line  DX 

Always  be  aware  that  a  hall' 
hour  before  and  after  local  sun- 
set often  provides  some  realty 
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fine  DX  along  the  pathv  of  dark- 
ness on  all  bands.  Use  it  to  your 

advantage, 

Note  about  chart:  The  indi- 
cated band  is  only  a  guide.  Al- 
ways  check  Lhe  next  higher  or 

lower  band.  Where  1 0  meters  is 
shown,  listen  on  12;  where  15 
meters  is  indicated,  listen  on  1 2 
and  17:  and  so  forth. 

1998 


WANTED:  RF  installation  Technician— 
Future  VisHjn.  Inc.  is  seeking  individuals 
10  instafl  wireless  data  communication 
systems  throughout  lhe  US  and  Canada. 
Candidates  should  hava  experience  in- 
stalling antennas,  transmission  lines, 
grounding  systems,  and  tower  climbing. 
Microwave  &  spread  spectrum  experience 
is  a  plus'  This  position  includes  extensive 
travel  Please  lorward  resume  and  salary 
requirements  io  Jim  Hong  KABZGP  at 
Uim@fuiurevis1on.net]  or  by  mai]:  Future 
Vision,  Inc.  1709  H.  West  Ave,  Suite 
117.  Jackson  Ml  49202.  Future  Vision.  Inc. 
js  an  equal  opportunity  employer  [www 


future  vision,  net]. 


BNB636 


BIOELECTRIFIER1*  5  Hz  micro  current 
supply  lor  plani  and  animal  research 
Semr-Kit  $38.00.  Assembled  complete 

with  batteries  and  silver  electrodes 
$89,50,  Add  $2,50  postage.  Thomas 
Miller,  314  South  9th  Street.  Richmond 
IN  47374.  BNB343 

HEATH  COMPANY  is  selling  photocopies 
of  most  Heath  kit  manuals  Only  autho- 
rized source  lor  copyright  manuals. 
Phone:  (616)  925-5899,  8-4  ET 

BNB964 

CLASSIC  RADIOS.  RadioFioder  Web  list 
revised  weekfv:  [www.  radiofmder.com]  Tel/ 
FAX  (313)  4S4-1890.  lender  if  radiofinder. 
OWH].  BNB700 

AMERITRON  AL  BOA.  Good  Condx.  160- 

15  m.  S5G0-  Ship  stateside  only.  K9NIKN 

(£19]  658-4019  after  6  p.m.  BNB59 


COLLOIDAL  SILVER  GENERATOR! 
Why  buy  a  *box  of  batteries*  for  hur*dreds 
of  dollars?  Current  regulated,  AC  pow- 
ered, lully  assembled  with  r>l2  AWG  sil- 
ver electrodes,  $74,50,  Same,  but  DC 
powered,  $54. SO.  Add  $250  shipping 
Thomas  Miller,  314  South  9th  Street. 
Richmond  IN  47374.  BN0342 


Audio  Equipment  Wanted!  1930s- 

1960s.  Tube-type  amplifrers,  large  or 
small  speakers,  mixers,  microphones, 
lubes,  parts,  etc..  Especially  Western  Elec- 
tric. Jensen.  Marantz.  Macintosh.  JBLr 
etc  1*800-251-5454.  3NB202 

TOWER  for  sale,  100'  MILITARY  AB- 
105C,  Heavy  duty  galvanizing.  Dis- 
mantled, includes  guy  wire,  screw  anchors. 
new  bolts,  excellent  condition.  Jim 

W9GLR,  5165  Island  View  Circle  South, 
Polk  City  FL.  jlmw9glr@  juno.com].  (941) 
984*1317,  BNB56 

ASTRON  power  supply,  brand-new  w/ 
warranty.  RS20M  $99.  RS35M  $145, 
R550M  S209,  R570M  S249,  AVT.  Call  tor 

other  models,  (626)  286-0118        BNB411 

HIGH  END  SUBWOOFER  AMPS,  ALU^ 
MINUM  CONEST  OTHER  AUDIO  STUFF. 
Burnett  Associates  (603)  924-2383,  FAX 
(603)  924-3392-  [R3TF778dproojgv.com  I 

BNB9Q9 

Cash  tor  Collins:  Buy  any  Collins  Equip- 
ment. Leo  KJ6HI,  Tel  /FAX  (310)  670- 
6969,  (radioieo^earihfin^  net].    BNB425 


Radio  Bookshop 

ORDER  FORM 


I  You  may  imkx  by  mail,  uMqibojie,  ix  lax.  All  ptynu&ii$  ml*  to  be  in  I  !S  funds.  Allow  4  weeks  fur  di'livery 
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The  Kachina  505DSP  the  art  DSP 

Computer  Controlled  HF  processing  p 

Transceiver  After  twenty  years  capabilities  c 

of  building  commercial  soonf  wonder 

transceivers  in  Arizona,  Kachina  arent  desi9n 

has  decided  the  time  is  right  for  a  settle  for  a  tn 

new  approach  to  amateur  radio.  w^en  Your  C( 

The  Kachina  505DSP  is  nothing  simultaneous 

short  of  a  revolution  in  HF  activity  antei 

transceivers.  ^ea'  s^  *ef1 

forward  and/- 

Why  Use  Knobs  if  You  Have  and  a  host  o 
Windows?  The  old-fashioned 

front  panel  has  become  too  I  J 

cluttered  to  be  useful.  Too  many  Performani 

knobs,  too  many  buttons.  1  ^%  compi 

Kachina's  505DSP  transceiver  Kachina  505 

connects  to  your  computer's  exceptional 

serial  port  and  is  completely  performance 

controlled  under  Windows" .  With  ubrick:wair  d 

optional  cables,  the  radio  may  be  adaptive  noli 

remotely  located  up  to  75  feet  noise  JJ**i 

*  away  from  your  computer.  '°w  m-band  I 

Imagine  combining  a  state-of-  signal-to-noi; 

Windows  is  a  trademark  of  Microsoft  Corp* 

Specifications  and  features  subject  to  change  without  notice. 


the-art  DSP  transceiver  with  the 
processing  power  and  graphics 
capabilities  of  your  PC  and  you'll 
soon  wonder  why  al!  radios 
aren't  designed  this  way,  Why 
settle  for  a  tiny  LCD  display 
when  your  computer  monitor  can 
simultaneously  show  band 
activity,  antenna  impedance, 
heat  sink  temperature,  SWR. 
forward  and/or  reflected  power 
and  a  host  of  other  information? 

16/24  Bit  DSP/DDS 
Performance  In  addition  to 
1 00%  computer  control,  the 
Kachina  505DSP  offers 
exceptional  16/24  bit  DSP/DDS 
performance.  IF  stage  DSR 
"brick-waif  digital  filtering, 
adaptive  notch  fitters  and  digital 
noise  reduction,  combined  with 
low  in-band  IMD  and  high 
signa!-to-noise  ratio,  produce  an 


PC  not 

included 


excellent  sounding  receiver. 
Sophisticated  DSP  technology 
achieves  performance  levels 
unimaginable  in  the  analog 
world,  The  transmitter  also 
benefits  from  precise  16/24  bit 
processing.  Excellent  carrier  and 
opposite-sideband  suppression 
is  obtained  using  superior 
phasing-method  algorithms.  The 
RF  compressor  will  add  lots  of 
punch  to  your  transmitted  signal 
without  adding  lots  of  bandwidth, 
and  the  TX  equalizer  will  allow 
you  to  tailor  your  transmitted 
audio  for  more  highs  or  lows. 


The  Kachina 
505DSP  Computer 
Controlled 
Transceiver 


Features: 

Works  with  any  Computer 
Running  Windows  3.1,  95 
or  NT 

Covers  all  Amateur  HF 
Bands  plus  General 
Coverage  Receiver 

IF  Stage  16/24  Bit  Digital 
Signal  Processing  (DSP) 

-  II  DSP  Bandpass  Filter 
Widths  from  100  Hz  to  35 
kHz  (6  kHz  in  AM  Mode) 

Band  Activity  Display  with 
"Point  and  Click" 
Frequency  Tuning 

On-screen  Antenna 
"Smith"  Chart,  Logging 
Software  and  Help  Menus 

"  Automatic  Frequency 
Calibration  from  WWV  or 
Other  External  Standard 

"Snapshot"  Keys  for 
Instant  Recall  of 
Frequencies  and  Settings 

~  Optional  Internal  Antenna 
Tuner 


Seeing  is  Believing 

American-made  and  designed, 
and  able  to  stand  on  its  own 
against  the  world's  best,  the 
505 DSP  is  bound  to  set  the 
standard  for  all  that  follow.  But 
don't  take  our  word  for  it. 
Visit  our  website  at 
http://www.kachina-az.com 
for  detailed  specifications,  to 
download  a  demo  version  of  our 
control  software,  or  to  see  a 
current  list  of  Kachina  dealers 
displaying  demonstration  models 
in  their  showrooms. 


KACHINAffi) 


COMMUNICATIONS,  INC. 

RO,  Box  1949,  Cottonwood.  Arizona  86326t  U.S.A. 
Fax:  (520)  634-8053T  Tel:  (520)  634-7828 
E-Mail:  sales@kachina-az.com 
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160-10  Meters  PLUS  6  Meter  Transceiver 


Fifteen  reasons  why  your  next  HF 
transceiver  should  be  a  JST-245.  . 


1 


2 


3 


4 
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6 
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All-Mode  Operation  (SSB,CW,AM,AFSK.FM)  on  all  HF  amateur 
bands  and  6  meters.  JST-145,  same  as  JST-245  but  without  6 
meters  and  buiJt*in  antenna  tuner. 

*  JST-145  COMING  SOON  * 

MOSFET  POWER  AMPLIFIER  *  Final  PA  utilizes  RF  MOSFETs 
to  achieve  low  distortion  and  high  durability,  Rated  output  is  10 
to  150  watts  on  all  bands  including  6  meters. 

AUTOMATIC  ANTENNA  TUNER  ■  Auto  tuner  included  as 
standard  equipment,  Tuner  settings  are  automatically  stored 
in  memory  for  fast  QSY, 

MULTIPLE  ANTENNA  SELECTION  •  Three  antenna  connec- 
tions are  user  seiectabfe  from  front  panel.  Antenna  selection  can 
be  stored  in  memory. 

GENERAL  COVERAGE  RECEIVER  -  TOO  kHz-30  MHz.  plus  48- 
54  MHz  receiver,  Electronically  tuned  front-end  filtering,  quad- 
FET  mixer  and  quadruple  conversion  system  (triple  conversion 
for  FM)  results  in  excellent  dynamic  range  (>1Q0dB)  and  3rd  order 
ICPof +20dBm. 

IF  BANDWIDTH  FLEXIBILITY  *  Standard  2.4  kHz  filter  can  be 
narrowed  continuously  to  800  Hz  with  variable  Bandwidth  Control 
(BWC).  Narrow  SSB  and  CW  filters  for  2nd  and  3rd  IF  optional 

QRM  SUPPRESSION  •  Other  interference  rejection  features 
include  Passband  Shift  (PBS),  dual  noise  blanker,  3-step  RF  atten- 
uation, IF  notch  filter,  selectable  AGC  and  all-mode  squelch. 
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NOTCH  TRACKING  *  Once  tuned,  the  IF  notch  filter  will  track  the 
offending  heterodyne  (^10  Khz)  if  the  VFO  frequency  is  changed. 

DDS  PHASE  LOCK  LOOP  SYSTEM  «  A  single-crystal  Direct 
Digital  Synthesis  system  is  utilized  for  very  low  phase  noise. 

CW  FEATURES  •  Full  break-tn  operation,  variable  CW  pitch,  built 
in  electronic  keyer  up  to  60  wpm. 

DUAL  VFOs  *  Two  separate  VFOs  for  split-frequency  operation. 
Memory  registers  store  most  recent  VFO  frequency,  mode,  band- 
width and  other  important  parameters  for  each  band. 

200  MEMORIES  •  Memory  capacity  of  200  channels,  each  of 
which  store  frequency,  mode,  AGC  and  bandwidth. 

COMPUTER  INTERFACE  •  Built-in  RS-232C  interface  for 
advanced  computer  applications. 

ERGONOMIC  LAYOUT  ■  Front  panel  features  easy  to  read  color 
LCD  display  and  thoughtful  placement  of  controls  for  ease  of  oper- 
ation, 

HEAVY-DUTY  POWER  SUPPLY  *  Built-in  switching  power 
supply  with  "silent"  cooling  system  designed  for  continuous 
transmission  at  maximim  output. 


JRC|  yapon  Radio  Co.,  ltd. 


430  Park  Ave..  2nd  Floor  New  York,  NY  10022        Phone:  (212)  355-1 180  Fax:  <212)  319-5227 
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